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New Shielding Efficiency increases 
Seeing Comfort in Classrooms 


Light is a friend of learning; glare, one of its worst enemies. 
To cut glare means to minimize fatigue, distractions, and 
classroom disorder. It is an important assignment of modern 
lighting units, such as the Varsity, to CUT GLARE without 
cutting lighting efficiency. Benjamin’s new, specially-designed 
louvers are meant to do just that. Varsity lighting units are 
scientifically designed to cut lamp glare more than 50%. 
Advanced shielding is typical of Benjamin's glare-cutting 
technique. 

Every Benjamin school lighting unit is engineered to cut glare in 
its own way, to do its own job. Some do it with specially-designed 
louvers; some with reflector contour; some with lamp shields. For 
a complete showing of GLARE-CUTTING Benjamin school lighting 
units, send for FREE folder AD-6549. Write Benjamin Electric 
Mfg. Co., Des Plaines, Illinois. 
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Fixtures 


E Lighting by 'DAY-BRITE makes the big difference... 


Typical classroom, jeffery Public School, Pittsburgh, Pa. Trefry Engineering, Designers and Engineers; Walter Electric Co., Electrical Contractors. 


For tomorrow's citizens... 
Day-Brite lights the way 


Education has advanced far beyond the ‘3-R’s” 
stage. So has school lighting by Day-Brite—as is 
fully evident from the photographs shown here. 


The Jeffery Public School, at Pittsburgh, is another 
of many examples of how the famous Day-Brite 
LUVEX-U® is lighting the way for tomorrow’s 
citizens. Note the uniform over-all illumination these 
fixtures provide—on desk tops, table tops, chalk 
boards. They assure comfort in seeing, relieve eye- 
strain and fatigue, do a full-time job of protecting 


. . View of board room, Jeffery Public School, Pittsburgh, Pa. 
students’ priceless sight. 


Before you decide on any phase of school lighting 
or relighting, Day-Brite school-lighting Day-Brite Lighting, Ine. 
representative. You'll find him in your classified St, Leonie 7, Missouri DAY-BRITE 
; In Canada: Amalgamated ‘ 
phone directory. Or, send for school-lighting data. Electric Corp., Ltd. Y; hii : 
Toronto 6, Ontario 
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How to get the lens you need 


When you want a lens to make light behave the way 
you want it to, we'd like to help you. 

You can use our staff and research facilities to 
solve optical problems or to confirm your own 
findings. 


You can use our production facilities to get the 
shape, size and configuration lens you need. 

We've been helping people obtain specialized light- 
ingware and mass producing lenses to close toler- 
ances, economically for over 80 years. 


CORNING GLASS WORKS 33-5 Crystal Street, Corning, New York y/ 


Comming meand research i 
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it’s BEAUTIFUL! 


it’s. GLAMOROUS! 
it’s VERSATILE! 


IT’S BEAUTIFUL: 


A spectacular glowing beauty that will enhance the 


appearance of any interior. The new Curtis Edge-Glo 
is long, thin (overall depth just 32’) with side panels 
softly illuminated by reflected light to give new modern 
ceiling construction an effect so startlingly beautiful 
that it offers unlimited design possibilities. 


LIGHTING, INC. This glamorous luminaire brings startling effects to any 


new or existing decorative motif. It is sleek, stream- 
lined, sparkling, the new Edge-Glo lends itself to 


CURTIS LIGHTING, INC. dazzling effects that challenge even the most daring 


imagination. It may be close-ceiling mounted as a direct 
6135 West 65th Street . Chicage 38, IMlinois luminaire or pendant mounted for a 50-50 direct-in- 


In Canada: Curtis Lighting of Canada, Ltd. direct light distribution. 


195 Wickstead Ave., Leaside, Toronto 17, Ont., Canada 


SEND COUPON FOR COMPLETE INFORMATION This new Curtis unit satisfies modern architectural de- 


sign demands as well as high-quality illumination re- 
quirements. Unlimited designs may be achieved by 
CURTIS LIGHTING, INC. mounting units individually, in patterns, or in continuous 


6135 W. 65th Street, Chicago 38, Ill. Dept. "4° -EG lines. Edge-Glo utilizes 2, 4 or 6 40-Watt, T12, 48” 
rapid start lamps. It is available with either rigid molded 


Gentlemen: oe polystyrene plastic egg crate louver or Holophane 

Please send me further details on the new Curtis Edge-Glo luminaire. 1 No. 6016 plastic Controlens®. The new Curtis Edge-Glo 
is constructed of aluminum, Alzak processed after form- 
ing, or baked white Fluracite enamel. 


For further details send the coupon today or contact the 
Curtis Lighting Specialist nearest you. 


® Holophane Company, Inc. 


MAY 1956 


| ‘ ¥ 
: 
| 
| 
Ry 
1 
3 
7 
5A 


DESIGNERS 


LITECONTROL makes Eyeing and Buying Easier 
in this Drug Store installation 


This drug store (part of a large shopping center) is designed to take 
heavy trafhic and the lighting in turn is designed to focus the trathc’s 


attention on the merchandise with maximum eye appeal. 


Litecontrol’s new series 6000 fixtures which are approximately two 


feet by four feet were used. This size and type fixture provides a large 


area of low brightness and transmits a lot of light without specular 


glare or harmful shadows. Note the evenness of illumination. The fix- 


rure hown were furnished with Albalite 466 glass, but are also avail- 
api Plexiglas dish diftusers 

Relamping and cleaning are easy. A light touch on the Trigger 
Catches opens fixture doors, and an easy push into place closes them 
secure his type fixture is also available for Grid type ceilings, and 
for surface mounting, both two feet by four feet and two feet by two 


teet. Also comes with two, three or tour lamps 


want to play up merchandise and play down glare put it 


Yes 


lo a quality lighting 


econtrol and you'll find there's a standard Litecontrol 


up to Lit 
fixture that will « job for every type of public build- 


ing. May we help you? 


36 PLEASANT STREET, WATERTOWN 72. MASSACHUSETTS 


INSTALLATION: Bouse Super Drug Store, Allentown, Penna. 


ARCHITECT-ENGINEER: Supowitz & Demchick, Philadelphia, 
Penna. 


ELECTRICAL CONTRACTOR: The Howard P. Foley Co, 


Allentown, Penna. 
DISTRIBUTOR: Groybar Electric Co., Inc., Allentown, Penna. 


FIXTURES: Litecontrol No. 6034RS-66 3 Lomp 40 Wott 
Rapid Stort, recessed fixtures with Corning Albolite 
#66 ribbed diffusing glass. No. 6000-27 Plaster 
Frames also furnished 


INTENSITY 


service. (Date of installation, December, 


Approximately 55 footcandles overage in 
1954). 


IE ECON TiR@IL 


fixtures 


KEEP UPKEEP DOWN 
LITECONTROL CORPORATION 


ENGINEERS AND MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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A Design Procedure for 


Luminous Ceiling Lighting 


(a ACCEPTANCE of luminous ceilings 


as a technique for interior lighting has created an 
immediate need for an accurate, reliable design 
procedure. Many illuminating engineers are ex- 
periencing difficulty in predicting results for lumi- 
nous ceiling lighting. The basis of this difficulty 
appears to be uncertainty as to methods of calcu- 
lation. 

The second edition of the JES Lighting Hand- 
book contains much useful information concerning 
luminous ceiling lighting. Sufficient data on the 
behavior of this type of lighting had not been 
assembled at the time this latest edition of the 
handbook was printed to allow an accurate and 
comprehensive method of calculation to be in- 
cluded. 

The interreflection method appears to be the 
most satisfactory approach to the calculation of 
luminous ceiling lighting. Moon and Spencer*® have 
contributed valuable development work to this 
method. Report No. 3 of the Committee on Stand- 
ards of Quality and Quantity® contains additional 
application data. Neither of these sources, however, 
provides complete data and methods for direct, 
accurate design of luminous ceiling systems. 


Basic Design Requirements 

Luminous ceiling lighting may be used occasion- 
ally for architectural or aesthetic effect. In these 
cases the seeing requirements are usually of see- 
ondary concern. 

In a great majority of luminous ceiling appli- 
cations, however, the seeing task is strenuous and 
good seeing conditions are essential. Basie require- 
ments in the design of these lighting installations 
are to establish and control seeing conditions. 
Proper seeing conditions usually include all of the 
following elements: 

1. Adequate brightness of the seeing task for desired 


visibility. 


A paper presented at the National Te*hnical Conference of the 
INuminating Engineering Society, September 12-16, 1955, Cleveland, 
Ohio. AuTHORS: Department of Water and Power, City of Los 
Angeles, California 
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By J. N. ROBERTSON 
G. E. HUTCHCROFT 


“. Sufficient illumination on the seeing task to produce 
adequate task brightness. 
Low or controlled brightness ratio between the seeing 
task and its immediate background. 

4. Controlled brightness ratio between the seeing task 

and its general background. 

Controlled brightness variations throughout the lighted 

area. 

6. Elimination or control of glare and specular reflec 


tions. 


In designing a luminous ceiling installation that 
will fulfill these basie requirements for any de- 
sired relative visibility, it becomes necessary to 
calculate or predetermine the value of each of the 
following factors: 

1. Brightness of the seeing task. 

2. Illumination at the work plane 

3. Brightness of the ceiling. 

i. Brightness of the walls. 

5. Brightness of the floor. 

6. Brightness of the furnishings. 


A Proven Design Procedure 


A procedure that has been developed and used 
for designing a number of installations, with ex- 
cellent results, is outlined below. Except for modi- 
fications which experience has proved to be neces- 
sary, this method follows the recognized procedures 
published in the TES Lighting Handbook. 


1. Use an appropriate form, similar to Table 9-7 
shown on page 9-34 of the handbook,’ for record- 
ing values. 


2. Establish the average illumination that will 
be needed in the principal plane (a horizontal 
plane at one-quarter the height of the room) by 
the following means: 

Investigate the specific application of the pro- 
posed design. Determine an adequate brightness 
for the principal seeing task that will provide the 
required visibility of the task. Compute the illu- 
mination required to produce this brightness by the 
following equation : 


Design for Luminous Ceiling Lighting—Robertson-Hutchcroft 349 


‘ 
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ey 
am. 
di 
rt i= 


in which 
E, = illumination on the seeing task in foot- 
candles. 
B, = brightness of the seeing task in foot- 
lamberts. 
r, = established reflectance of the seeing task. 
If the seeing task lies in the principal plane, 
= E:, 
where Ey» = average illumination in the principal 
plane. 
If the seeing task is not in the principal plane, 
E,4y should then be calculated to provide the re- 
quired value of FE; for its correct position in the 


room. 


3. Compute the room coefficient, using the fol- 
lowing equation shown on page 9-33 of the hand- 
book.! 

- height X (length + width) 

Room Coefficient 

2 X length X width 

4. Compute the efficiency of the luminous ceiling 

system by means of the following equation :° 


t(Apn+r;A 
A(l—roers) ’ 


in which 
g = efficiency of the ceiling system. 
t= incident transmittance of the translucent 
diffuser material. 
ro = reflectance of the translucent diffuser 
material. 
r; = reflectance of the cavity surfaces. 
Ap» = area of the translucent diffuser. 
A. = area of the cavity surfaces, including sides 
and all obstructions in the cavity. 
A = Ap + A,= total area of the cavity surfaces 
and the diffuser. 


5. Compute the initial average illumination at 
the work plane or, by transposition, find the num- 
ber of lamp lumens required to provide any de- 
sired illumination by means of the following equa- 
tion 

in which 

E4y = average illumination at the principal or 

work plane. 

f = interflectance of the room. Obtain from 
Table 5.03, page 198 of “Lighting Design” 
by Moon and Spencer.’ 

q = efficiency of the luminous ceiling system. 

F’, = total initial lamp lumens = initial lumens 
per lamp X number of lamps. 
area of the room (usually length * width). 
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If the lamp output is expressed in lumens and 
the room dimensions in feet, the illumination will 
be in footeandles. 


6. Determine the average initial wall brightness 
by: 


Wall footlamberts = Euy X A, 


in which A is obtained from Table 9-8A, page 9-35 
of the handbook.' 


7. Determine the average initial ceiling bright- 
ness by: 
(a) At 45° to diffuser surface: 
Ceiling footlamberts = Ey, X B, 
in which B is obtained from Table 9-8B, page 9-36 
of the handbook.' 
(b) Normal to diffuser surface : 
Footlamberts gF 
Ap 
in which 
q = efficiency of the luminous ceiling system. 
F, = total initial lamp lumens. 
A, = total area of the luminous diffuser panels. 


8. Determine the average initial floor brightness 
by : 
Floor footlamberts = Eyy, X C, 
in which C is obtained from Table 9-8C, page 9-37 
of the handbook.’ 


9. Determine the brightness of the furnishings 
and other significant surfaces by : 
Footlamberts = footeandles striking surface 
reflectance of surface. 


10. Predict maintained or minimum future 
values by multiplying all initial values by an 
appropriate maintenance factor. It is suggested 
that both the initial and maintained predicted 
values be recorded and used in preparing the light- 
ing design. The initial values form the base from 
which any future values of lighting may be pre- 
dicted for various expected conditions of mainte- 
nance. The initial values also provide a means of 
comparing the design values against the actual 
lighting results on a new installation immediately 
after the completion of construction. 

11. Proceed with general layout and details of 
design. The desired lighting results including in 
tensity, brightness ratios, contrasts and other fea- 
tures may now be controlled through proper co- 
ordination between the illuminating engineer, the 
architect and the decorator. 


Use of the Method 


The procedure outlined above simply combines 
TES Handbook data with interflectance data of 
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Moon and Spencer, and introduces a realistic equa- 
tion for finding the efficiency of luminous ceiling 
systems. Some points in the use of the method 
require discussion. 

(a) Ceiling Reflectance: In any enclosure where 
the ceiling is luminous, or where luminous panels 
form the greatest portion of the ceiling area, the 
luminous ceiling becomes one of the major reflect- 
ing surfaces of the room. All tables referred to in 
this procedure require the ceiling reflectance to be 
used as one of the factors in selecting specific tabu- 
lated values. For this reason the effective reflect- 
ance of the ceiling as viewed from below must be 
determined. 

The effective reflectance of a proposed luminous 
ceiling is difficult to determine accurately but it 
may be approximated by one of several methods. 
Three possibilities follow: 


1. If the designer knows of an existing installa- 


tion with identical diffuser material and with 
cavity proportions and paint similar to the con- 
templated design, the actual effective reflectance of 
the existing ceiling may be used as an approxima- 
tion. 


2. If samples of the diffuser material can be 
obtained, a small cavity may be constructed to 
the same proportion as that of the proposed job, 
painted with the same paint, and then the com- 
bined reflectance of diffuser and cavity measured. 
This will provide an approximation sufficiently 
accurate for practical application. 

3. The authors have developed the following 
equation 5 


in which 
R, = effective reflectance of the ceiling as viewed 
from below. 
re = reflectance of the translucent diffuser 
material. 
t= incident transmittance of the translucent 
diffuser material. 
r;, = reflectance of the cavity surfaces. 
Ap = area of the translucent diffuser. 
Ac = area of the cavity surfaces, including sides 
and all obstructions in the cavity. 
A = Ap+ Ac = total area of the cavity surfaces 
and the diffuser. 
This equation has Leen used for several ceilings 
and has given calculated values very nearly equal 
Its limitations are 


to the measured reflectances. 
not yet known. 
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An equation for apparent theoretical reflectance 
is given on page 9-20 of the handbook.'! That equa- 
iion was obviously derived for an infinite ceiling. 
It has been the experience of the writers that this 
handbook equation provides a calculated value 
much too high to be used for the approximate re- 
flectance of any actual luminous ceiling tested up 


to the present time. 

(b) Room Interflectance: Table 5.03, page 198 
of “Lighting Design” by Moon and Spencer,® is 
recommended as the source for obtaining the value 
of room interflectance with luminous ceiling light- 
ing. While this recommendation is at variance with 
the intent of the authors of that book, it is based 
on experiences with actual installations. Data 
accumulated by the writers, from design practice, 
indicate strongly that values contained in Table 
5.03 relate luminous ceiling lighting behavior al- 
most perfectly. 

Table 5.04, which the authors of “Lighting De- 
sign” provide for luminous panel lighting, appears 
to produce theoretical interflectance values much 
higher than are achieved in practice. 

(ce) Ceiling System Efficiency: In the foregoing 
equation for finding the average illumination at 
the work plane, the light output of the luminous 
ceiling appears as a product of two factors, ceiling 
system efficiency (g) and total lamp lumens (F;). 
Since the light output of the ceiling depends on 
its efficiency, efficiency becomes one of the key 
factors which must be determined. 

A number of items influence ceiling system effi- 
ciency. Since every square foot of surface area in 
the ceiling cavity obviously absorbs light, total 
cavity surface area and its reflectance are two of 
the important items. For this reason ceiling sys- 
tems of otherwise identical design but installed in 
different structures may have widely different 
luminous efficiencies caused by variations in cavity 
surface areas. 

The efficiency equation proposed herein is not 
rigorous, but does take into account cavity surface 
areas and is relatively simple to apply. This equa- 
tion has been used for the design of a number of 
luminous ceiling installations and has been accept- 
ably accurate with cavity surface area as great as 
four times that of the diffuser surface area. Its 
extreme limitations have not been determined. 
Present data indicate that it is not accurate for 
cavities so proportioned that the depth is greater 
than one-third the smallest dimension of the cavity 
opening. 

In the use of this equation it is extremely im- 
portant that the total area and location of all 
surfaces in the cavity be given consideration. The 
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equation does not fully account for all light losses 
that may be caused by interreflections between the 
surfaces of light entrapment spaces located within 
the cavity. A formula that would aecount for ran- 
dom entrapment losses would become too cumber- 
some for practical design use. 

Light entrapment spaces in the cavity can be 
avoided, or held to a minimum by proper attention 
to the location of ventilation ducts, piping, boxes 
be 
located in the cavity. Where entrapment spaces do 


and such foreign objects as must sometimes 


oceur their surface areas should be a very small 


percentage of the total cavity surface area. The 
effective light absorbing surface areas of such 
spaces can be estimated and added to the total 


cavity surface area in the equation. The resulting 
efficiency figure will usually be within desired 
limits of practical accuracy. If entrapment spaces 
are excessive, it may be necessary in some cases to 
consider all light entering them as being totally 
absorbed. 

The effect of light absorption by the translucent 
diffuser material is accounted for in the efficiency 
equation. Diffuser materials available range from 
negligible to very high in light absorption charac- 
In the economies of selecting a diffuser 
material it to the 
amount of light that would be absorbed by material 


under consideration for a particular application 


teristics. 


is sometimes desirable know 


The total absorption may be found by the follow- 
ing equation 
The per cent of total lumens output of the source 


a(Ap r,A 


- OU 


absorbed by the diffuser 


in which @= absorption factor of the translucent 
diffuser material. The other terms in the equation 
are the same as those in the efficiency equation. 

An equation for luminous ceiling system efficien- 
ey is given on page 9-20 of the handbook.’ That 
equation, however, is based on an infinite ceiling 
system where the surface area of the diffuser is 
It does not take into 
It 


generally impractical to approach infinite ceiling 


equal to that of the cavity. 
account the surface areas in the cavity. is 
conditions sufficiently close in commercial construc- 
tion for the handbook equation to be of value 

(d) Surface Brightness of Furnishings: In some 
cases it is desirable to predetermine the surface 
brightness of furnishings and significant equip- 
ment in a room to a reasonably close accuracy. In 
these cases the use of average illumination in the 
principal plane to find surface brightness will give 
only an approximation for most objects within the 
room. The use of the “Shape Factor” method of 
geometry of transfer for calculating illumination 
and brightness of such surfaces provides more sat- 
This method be 


from a number of sources including Chapter 4 of 
3 


isfactory results. may obtained 


Moon and Spencer*® and Chapter 7 of Boast.* 


Results of This Practice 

The writers have used the above procedures in 
the design of a number of luminous ceilings. Some 
of these have been installed and are now in service. 
A comparison of caleulated design values with 
actual measured values in service for four of these 
installations® is shown in Table I. Table IT shows 
comparative values for a luminous ceiling installa- 


TABLE I — Four Installations with Entire Ceiling Luminous. 


Installation 
Design Average 
Item Value Reading 
tl 52.8 54 
ft-l low (night 
I 5 eiling 150 150.1 
tl iling 173 173.8 
@oar 37.2 1 
I k tor 54.2 7 
aper on desk 108.4 108.6 
ench a9 
ned meter panels 283 27.1 
inclined meter faces - 68 70.5 
ical board panels . 19.7 19.2 
ertical meter faces 5 36.5 
I rati task/background 2.4:1 2.2 :1 
ratio ax., in room 7.6:1 7.8:1 
$52 Design for Luminous Ceiling Lighting—Robertson-Hutcheroft 


Installation Installation Installation 
Design Average Design Average Design Average 
Value Reading Value Reading Value Reading 
107 107 R82 S4 47 45 

45 49 58 60 19.4 18.4 

7 11.9 12.3 
148 149 141 138.8 137 135 
168 170 

26 2 2 3.7 

48 44.5 44 

88 85 ome 

7 2 28.6 1.6 16.5 18.2 

2¢ 25 20 22.2 11.6 12.3 

3 51 10.6 12 26.6 29 

16 15 14.6 13.4 _ 

34 2 _ = 
222 2:1 2:1 1.9:1 2 1 B.4:1 

11:1 10:1 12:1 11:1 42:1 37:1 
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TABLE Il — One Room with Seven Luminous Ceiling 
Strips, Each Having an Independent Cavity. 


INSTALLATION “E" 


Calculated Average 
Design Field 
Item Value Reading 
Walls, Footlamberts 64 65 
Ceiling, luminous panels, Footlamberts at 45 413 
Ceiling, plastered area, Footlamberts at 45 40 3s 
Ceiling average, Footlamberts at 45 104 100 
F.oor, Footlamberts 32 16 


tion® which the writers did not design but one to 
which the procedure was applied. All values shown 
are initial values. These comparisons illustrate the 
accuracy of this design procedure. 


History of Development Work 


About six years ago the authors became inter- 
ested in the design of luminous ceiling lighting for 
certain types of illumination applications. Prelimi- 
nary inquiries indicated that design data were 
quite meager. Considerable confusion seemed to 
exist among engineers regarding an approach to 
luminous ceiling design. Installations appeared to 
be made by hit-or-miss methods, with uncertainty 
as to results. 

It quickly became evident that investigation and 
study would be necessary to obtain reliable design 
data. The study was begun. 

Since there was no place for a full time research 
project in a busy production design office, pursuit 
of the study was slowly progressed at available 
odd moments during the ensuing years. 

Complete physical design data, and all measured 
illumination and brightness values pertinent to 
the designs were obtained for seventeen different 
installations located throughout the United States. 

Concurrently, a lighting test room was con- 
structed for the purpose of testing results of the 
use of various diffuser materials, light sources, wall 
and floor colors, finishes and furnishings. Numerous 
different installed and 
tested in this room with various combinations of 


diffuser materials were 
lamp arrangements and different reflectances of 
cavity surfaces, walls and floor. Design caleulations 
were carefully prepared for each combination and 
readings of actual light and brightness values were 
taken and tabulated. 

For each commercial installation on which data 
had been obtained and for each combination ar- 
ranged in the test room, two sets of design caleu- 
lations were prepared. One set was calculated by 
the lumen method and tables contained in the TES 
Lighting Handbook. The other set was based on 
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the interreflection method and tables contained in 
Report No. 
Quality and Quantity.* 
of the IES Handbook was published in 1952, the 


equation shown on page 9-20 for the efficiency of a 


3 of the Committee on Standards of 


After the seeond edition 


luminous ceiling system was used to compute effi- 
ciency for the interreflection method of calculation. 

In each case the calculated \alues were tabulated 
along with measured values for comparison. In all 
eases the calculated values failed to agree with 
measured values by amounts ranging from 15 per 
cent to over 50 per cent. As data were accumu- 
lated, it was noted that discrepancies between cal- 
culated and measured values followed patterns. 
These patterns appeared to be related to definite 
factors in the calculation procedures. 

With the lumen method, errors in the calculated 
values were proved to have been caused by coeffi- 
cients of utilization selected from Table 9-2 of the 
handbook.' The coefficients shown in this table 
were based on one set of arbitrarily selected aver- 
age conditions, whereas the materials commercially 
widely varying 


available and being used had 


ranges of characteristics. It became evident that 
until Table 9-2 is extended to more nearly cover 
these ranges of characteristics, the lumen method 
as now provided in the handbook can be of only 
limited value for luminous ceiling design practice. 

With the interreflection method of calculation 
there proved to be two principal sources of error. 
The source of greatest error was the value of ceil- 
ing efficiency when calculated by the handbook’ 
Variation patterns in the accumulated 
data indicated that in cases where all other factors 
were of the same order, the apparent magnitude 
of ceiling system efficiency bore an inverse relation 


equation. 


to the total area of the cavity surfaces. From this 
concept an empirical formula for efficiency was 
worked out and used for a time. From this empiri- 
cal formula the modified efficiency equation given 
in the procedure outline was developed analyti- 
eally.® All basic factors that influence ceiling sys- 
tem efficiency were embodied in this modified equa- 
tion. 

The other source of error being introduced into 
the interreflection method was indicated by dis- 
erepancies in the value of luminous ceiling reflect- 
ance as viewed from below. In all cases, the cal- 
culated values computed by the reflectance equa- 
tion given on page 9-20 of the handbook! were 
higher than the corresponding measured values. 
It was recognized that surface areas in the cavities 
were influencing the total effective reflectance as 
well as the efficiency of the ceilings. An equation 
for effective reflectance was then developed’ from 
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the same basic concepts used in development of the 
modified efficiency equation. 

Other steps listed in the design procedure devel- 
oped as the most satisfactory results of experience. 


Necessity for Calculations 


The apparent, current practice of overdesigning 
luminous ceilings to insure desired performance is 
economically unsound. It tends to restrict their 
use because of excessive costs. To make an efficient 
design and achieve expected results, it is necessary 
to calculate accurately basic design values. The 
large number of available materials with many 
combinations of variable characteristics make it 
impossible to select reliable, complete design values 
from any of the simplified tabulations now in 
popular use. 

The procedure described herein provides a means 
of making simple design calculations and gives a 
logical, Instead of 
being an academically pure procedure, this method 


progressive order of work. 


includes the use of approximations for some minor 
factors. The results to date have been within the 
limits of accuracy of commercial instruments avail- 
able for measuring light values. 

Because the method is outlined in eleven steps, it 
may appear complicated and lengthy. One trial 
usage, however, will show it to be simple, direct 
and rapid. The authors are currently employing it, 
with complete satisfaction, for routine, commercial 


design work. 
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DISCUSSION 


DoMINA EBERLE SpeNncer:* The authors are to be con- 
gratulated on their attitude toward lighting design, on 
their understanding of the factors involved in luminous 
ceiling lighting, and on the clarity and thoroughness of 
their design procedure. It is just such designs that should 
be made by all illuminating engineers. 

The Robertson and Hutehecroft derivation of equations for 
g and p,* parallels the derivation? which is correct for an 
infinitely large shallow plenum (k,” = 0). Two basic errors 
have been made: (a) It is assumed that the initial flux 
(pharos) on all interior surfaces of the plenum is uniform, 
and (b 
flections is exactly the same as when k,” 0. 


it is assumed that the effect of subsequent inter 


While the first assumption may be a fair approximation 
in some cases, the second assumption is never valid for 
0. 


ly large luminous ceiling; integral equations are unavoidable 


An algebraic solution is valid only for an infinite- 


in the general case. 

To obtain some notion of the accuracy of the proposed 
equations for g and p,*, I have compared values calculated 
from them with values based on the correct equations! as 
as used in routine luminous ceiling calculations. For an 
Robertson Hutcheroft 


gives values which are consistently too high. Starting with 


unobstructed ceiling, the equation 


a value of a 0.657 for k,” 0, values of g decrease as 


the plenum depth increases (k,’ increases). However, the 
decrement is only about half of that obtained from the basie 
interflection equations.! 

The Robertson-Hutchcroft equation for Pp." is an even 
poorer approximation than their equation for g as it does 
not even reduce to the correct equation for k, 0. Pre 
iminary ealeulations for obstructed luminous ceilings indi 
ite that the Robertson Hutcheroft formula for g gives 
uch higher values than are correct. 

\pparently the authors have compensated for the inaccu 
racy of their equation for g by also using the wrong values 
of f. As their values of g are generally too high, they 
have arbitrarily employed values of f from Table 5.03 of 
Lighting Design instead of those in Table 5.04. The com 
b.nation has apparently given good values of the coefficient 

utilization in a number of cases. 

It is my hope that these able and industrious authors 
will procure a copy of “Interflections in Coupled Enclo 
sures” and incorporate the correct equations for g and p.* 
into their excellent design procedure. A knowledge of inte 
gral equations is quite unnecessary for practical application 
of the results. Simple approximation can often be employed 
For example, in the construction of a luminous ceiling slide 
rule, the varying logance of rooms employing a recom 


mended plenum design was described by the simple equa 


Lighting Design.” Fundamental concepts « on- Q = 0.657 ¢—0.1398 k, 
tained in that book have proved sound and useful 
to the writers in their design work. University of Connecticut, Storrs, Conn 
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As pointed out previously? exponential approximations to 
interflection equations are often valid over the entire range 
from k, 0 to 1. These equations are not difficult to use 
and have been employed in practical work for the last five 
years. I hope that the next Conference will see another 
Robertson-Hutehcroft paper employing the basic method in 
a simple and beautiful fashion. 

1. Moon, Parry, and Spencer, D. E Interflections in Coupled 


Enclosures,” J. Franklin Institute, 250, August 1950, p. 151 


2. Moon, Parry, and Spencer, D. E Luminous Ceiling Lighting,’ 


ILLUMINATING ENGINEERING, Vol. XLIV, p. 465 (August 1949 

3. Moon, Parry, and Spencer, D. E Simplified Interflection Cal 
culations.” J. Franklin Institute, 251, February, 1951, p. 215; “A 
Slide Rule for Lighting Calculations,” J. Optical Society of America, 
41, February 1951, p. 98. 


Rosert R. Wyuie:* The authors are to be congratulated 
for their efforts in beginning to analyze some of the “X” 
factors which have upset our engineering calculations in the 
application of luminous ceilings. It will be extremely grati 
fying when our calculations, recommendations and measure 
ments under all conditions agree within 10 per cent at least 
80 per cent of the time. Two points arise in reviewing this 
paper. 

(1 Are the data given for ceilings which incorporate 
acoustical control? If acoustical control, in the form of 
baffles approximately 8 inches deep and regularly spaced 
on the plastie supporting members, say 3 feet on centers, 
are used what correction factor to the data given must be 
applied? 

2) Recognizing that perforated acoustical tile in the 
cavity may introduce an “X” factor into the cavity reflec 
tion estimate by reducing the apparent ceiling reflectance 
from 80 per cent (manufacturer’s paint data) to an actual 
of 50 per cent or less, will the authors please suggest more 
specifically the form to be used for the estimating or caleu 
lation of the o her serious entrapment factors — those of 
simply shaped duct-work, cireular pipes, fixture shape and 


like obstructions. 


Jvuuivus N. Roperrson and Guenn E. Hurcucrort:** Dr. 
Spencer has an intimate understanding of the behavior of 
luminous radiation. She has contributed immeasurably to 
the science of illumination by having resolved much of that 
behavior into fundamental analytical expression for engi 
neering application. Since the described design procedure 
involves the use of interflectance, her comments are per 
tinent. 

The authors, as with most other practicing design engi 
neers, are forced by economic pressure to be more con 
cerned with performance results of any procedure than with 
the pure academic aspects of development. There must be 
no quarrel, however, between pure theory and practical 
application. The lighting profession owes much to Speneer, 
Moon, Buckley and many others whose research and mathe 
matieal genius have provided tools for continuous progress. 
The responsibility for adapting, modifying and applying 
these tools to the art rests primarily with engineers working 
professionally in commercial practice and as Committees in 
the Illuminating Engineering Society. 

The design procedure used by the authors is largely a 
composite of previously available information assembled in 
progressive steps. These steps are independent of each other, 
and each may be used, altered or omitted to suit the require- 
ments of the design under consideration. In the step for 
*Commercial Engineer, Sylvania Electric Products, Inc., Salem, 


Mass 
** Authors. 
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computing the efficiency of a luminous ceiling system, any 
efficiency formula that is correct for the ceiling system im 
volved may be substituted and used for calculation. 

A very high percentage of luminous ceiling applications 
have large, shallow cavities containing various extraneous 
surfaces. It is this most usual type of cavity on which the 
vuthors have concentrated their study and developed equa 
tions for efficiency and effective ceiling reflectance. For ease 
and simplicity of use, these equations were made algebraic 
in nature. 

The efficiency equation provides a simplified solution that 
is a very close approximation, if its limitations are observed. 
For emphasis, those limitations are repeated: 

l The equation will not be accurate for a cavity so 
proportioned that its depth is greater than approximately 
one third the smallest dimension of the eavity opening. 

») Every square foot of every surface eontained within 
the cavity must be included in the term 4g of the equation. 

3 If excessive, unavoidable light entrapment spaces 
occur within a cavity, their total light absorption may be 
estimated. The efficiency as calculated by the equation 
should then be reduced by the effective amount of light 
absorption. 

Dr. Spencer’s criticisms of this equation are analytically 
correct. The objections she raises, however, are proving to 
have little practical consequence. Experience has shown 
emphatically that reasonably uniform light distribution 
must be obtained within the plenum. Non-uniformity can 
cause such drastic brightness variations of the diffuser that 
the desired effect of the luminous ceiling will be completely 
destroyed. 

Where Sy — 0 within the first limitation imposed above, 
it appears that the principal losses are from absorption by 
surfaces within the cavity rather than from the effect of the 
shape of the cavity. 

For these large shallow cavities the authors believe that 
Dr. Spencer’s analysis setting a maximum value of g = 
0.657 should have further study. Efficiencies determined hy 
taking candlepower distribution in all directions on com 
pleted ceilings indicate that this value is being exceeded on 
many ceiling systems. 

Deep or peculiarly shaped cavities are unusual in practice 
and become cases requiring special consideration. For these 
the integral equation for the general case proposed by Dr. 
Spencer! may be used. This equation was appended by 
Jeavons, Horner and Burnham? in ILLUMINATING ENGI- 
NEERING. 

Caution, however, must be exercised in the application 
of the Moon and Spencer equation for the general case to 
any specific luminous ceiling plenum. That equation does 
not account for the effect of the position and area of ex 
traneous surfaces that appear in many cavities. In the 
special ease where the cavity is very clean, as where con 
tinuous reflector pans are installed, it should be quite aceu- 
rate. Many engineers, however, may find that equation very 
tedious to solve. 

The authors concede to Dr. Spencer that their algebraic 
equation for effective ceiling reflectance does not reduce to 
a correct integral form for any condition of k ’. Up to the 
present time, however, the reflectances of many ceilings have 
been computed by this equation, and subsequently measured 
in service. In no instance has the measured value differed 
from the calculated value by more than five per cent. The 
authors plan to continue its use until a more accurate equa 
tion of comparable simplicity appears. 

The use of lower interflectance values from Table 5.03 
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of Lighting Design instead of those in Tabl 4 is a 
arbitrary practical adaptation This adaptation is not 
related to the problem of ceiling efficiency. 

It is | ieved that the accuracy of the interfleetance tables 
has been acceptably established. The values of f, however 
relate the relative amounts of light that reach the ceiling 
walls and floor in a bare room without furnishings. The 
rs are concerned with the ultimate lighting conditions 
in fully furnished and equipped rooms, and believe a con 


sideration of bare rooms only to be misleading. The intro 
duction of furnishings and equipment into a room partly 
disrupts the bare room interreflections. This results in a 
lowered effective room interflectance. The amount of lower 
ing depends on the size, amount, arrangement and co'or of 
the furnishings. 

The ower values of Table 5.03 are used to compensiut 
for the lowering of room interflectance caused by furnish 
ings. Experience with luminous ceilings has shown this to 
be a fair compensation for average conditions where fur 
nishings are light colored and not extreme in amount or siz 
For extreme conditions, other considerations shou'd b 
mad 

The authors appreciate the discussion by Mr. Wylie. Th 
points he raises are quite pertinent. Much is yet to b« 
learned regarding the influence of these “X” factors in th 
ipplication of luminous ceilings. The writers have no 
specif inswers to the questions asked by Mr Wylie, and 
ean only offer further discussion of these same points 

1) The predominant data accumulated are from instal 
tions where acoustical treatment has been applied to sur 
ices in the room below the luminous ceiling diffuser The 
writers have not had sufficient experience with acoustical 
members incorporated into the ceiling system to formulat« 
correction factors for these members 


It is hoped that others with wider experience in the use 


rate analytical method of caleulating the effeet of serious 


entrapment factors within the cavity. Three principal things 
have been done to keep entrapment spaces at a minimum, 
ind to estimate the effect of extraneous surfaces within the 
cavity. 

a) Design for high efficiency. Two important points in 
this are to avoid serious entrapment spaces and to paint 
ill surfaces in the cavity with high reflectance paint. It has 
been found that many entrapment spaces can be eliminated 
by the careful placing of foreign objects in the cavity. This 
has frequently been aecomplished by a close coordination 
with structural air-conditioning 


engineers, people and 


plumbers. A high, diffuse luminous reflectance of above 90 
per cent on all surfaces has been found quite feasible with 
commercially available paints. This has been achieved by 
the illuminating engineer’s insistence on control of painting 
specifications for the eavity. 

b Estimate the effect of light absorption by surfaces 
within the eavity. This has been done by calculating the 
total area of the developed surface of every duet, pipe, 
fixture channel, structural member, box and similar object 
in the cavity. The total area of these surfaces is then added 
to the area of the side walls and top of the cavity in the 
term A, of the efficieney equation. 

ce) Consider the effect of serious entrapment spaces. In 
eases where deep entrapment spaces unavoidably occur 
within a cavity consider all light entering them as being 
totally lost. For example assume a ventilation duct being 
nstalled near a structural member, leaving a deep narrow 
space between them. The number of lumens entering this 
space may be estimated from the area of the opening. The 
number of lumens entering such an entrapment space should 
be subtracted from the total lumens output F, of the lamps 
because all but a negligible amount of the light entering 


will be absorbed within the space. 


| Moon, Parry d Spence D. E Interflections in oupled 
of acoustical baffles have recorded data, and will oTer help Pastioute 250 19 
ful suggestions in this area 2. Jeavons, K. T.. Horner, R. H., and Burnham, R. D Ca 
Efficiency for Translucent Ceilings,” ILLUMINATING FE.NGINE N 
The authors have been unable to formulate an aceu Vol. L, Ne p. 137 (March 1955 
. . 
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INSTALLATION AT QUEBEDEAUX CHEVROLET, 750 WEST POLK ST., PHOENIX, ARIZ. 


Lighting a Garage 


LIGHTING OBJECTIVE: To provide adequate illumination in a garage repair and service area. 


GENERAL INFORMATION: Precision motor work is done in the repair and service area shown 
above. The automobiles are parked perpendicular to the wall so that the individual luminaires 
light the engines from either side. No bulky work such as body and fender repair is done in this 
part of the garage. This area measures approximately 115 feet by 30 feet, ceiling height is 14 
feet. Surface characteristics are as follows: 

ceiling white 80% RF 
walls 
upper light buff 50% RF 
lower turquoise 20% RF 
equipment and cabinets 
along wall white 87% RF 
in pit chrome plated 87% RF 
wheel balancing unit red 25% RF 
(over) 


{is ‘ON oa 


with 
3 j 
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Lighting a Garage (Continued) 


A 
K Figure 
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INSTALLATION: Eighteen Grayco Catalog No. SB-296 and three Grayeo Catalog No. SGL-296 lumi- 


naires are suspended 5 feet overall and located as shown in Fig. 2. Each luminaire is equipped 
with two %6-inch T-12 standard cool white slimline fluorescent lamps. The continuous row of 
luminaires in the repair area is controlled by one switch and the other pendant luminaires are 
individually controlled by pull chains. The single pendant luminaire over the pit is positioned 
so that the light falls on the equipment and also down along both sides of car wheels. One Kirlin 
Company Catalog No. 1212 unit equipped with a 12‘4-inch heat-resisting wide spread lens and a 
300-watt PS-30 inside frosted general service lamp is recessed in the wall of the pit. Three swivel 
spotlights (Amplex Corporation Catalog No. C11SH), each equipped with one 150-watt PAR-38 
spot lamp, are located at one end of the repair and service area as shown in Fig. 2. These spot- 
lights are used to highlight a car which is displayed there. 

Average general illumination measured 42 footcandles, with local area lighting ranging 


above 50 footeandles. Brightnesses are as follows: 


pendant luminaires (No. SB-296 


crosswise at 45 1250. ft-L 

crosswise at 30 1250. ft-L 

lengthwise at 30 1250. ft-L 

outside of housing at 45 1.5 ft-L 
ceiling 3. 
walls 

upper 4.5 ft-I 

lower 2.5 ft-I 
cabinets along wall 3.9 ft-L 
top of work bench 9. ft-I 
wheel balancing unit 2.5 ft-I 


Lighting designed by Frank M. Gasperak, Commercial & Industrial Department. 
Arizona Public Service Co., P.O. Box 2591, Phoenix, Ariz., and installed by 
Deberge Electric Co., 550 West Washington St., Phoenix, Ariz. 


Lighting data submitted by Frank M. Gasperak, Arizona Public Service Co., as an 
illustration of good lighting practice and to aid in the design of similar instal - 
lations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 


Series XXI 5-56 


23 - 
in” 
‘ovine? 4 ‘ 


Report of Street, Tree and Utility Conference 


ie E HUNDRED Arborists, Street Lighting 
Engineers, and Utility Authorities met last March 
in Cleveland, Ohio, to study their common problem 
of how to coexist on a narrow strip of public 
property and best perform their respective services 
in the publie interest. This was the first meeting 
of its kind jointly sponsored by the Illuminating 
Engineering Society, National Shade Tree Confer- 
ence, and the Edison Electric Institute. 

The first part of this paper briefly summarizes 
the highlights believed to be of general interest 
and pertinent to a better understanding of the 
functions performed by street lighting, street trees, 
electric and telephone services. 

The second part reports in detail new informa- 
tion on permissible departures in street lighting 
design together with additional data developed 


since the conference. 


Part I — Conference Highlights 


The opening theme of the conference was the 
“why aspect” of street lighting, overhead wires, 
and the cultural, aesthetic and historic background 
of tree use along the street sides. The second 
theme was the “how aspect” of proper design of 
street lighting, overhead power and _ telephone 
lines, and selection of trees to minimize the public 
area conflict. 


‘ 


The closing theme was the “coordination aspect” 
among the three groups which was demonstrated 
by examples that through understanding of one 
another’s problems and the desire to cooperate — 
all interests, both public and private, could be best 
served. 

The result of two days in conference indicated 
remarkable agreement as to the objectives and 
means of their achievement. All of the speakers, 
well known in their respective fields, showed gen- 
eral recognition of the overall problem as they 
presented papers which were basically concerned 
with their own specialized field. Traditional con- 
flicts among street trees, street lights, and overhead 
wires, should no longer continue to be accepted 
as an unsolvable problem. The enthusiastic and 


A paper presented at the National Technical Conference of the 
Tiuminating Engineering Society, September 12-16, 1955, Cleveland, 
Ohio. AuTHoR: Holophane Company, Inc., Newark, Ohio. 


By WARREN H. EDMAN 


sincere desire for mutual cooperation left little 
doubt as to the future progress of a program keyed 


to public acceptance. 


Street Tree Aspects 

Mr. Charles Young, City Forester, Baltimore, 
Maryland, stressed that street trees perform func- 
tions favorably affecting the health and weil being 
of the people and contributing to the aesthetic and 
cultural values of the community. Washington, 
D. C. was pointed out as an example of the impor- 
tance of street trees, without which that city 
would not command world-wide esteem and recog- 
nition as a beautiful city. They are the dominating 
feature of the landscape. Shade trees are essential 
to the community for their contributions which 
cannot be duplicated or replaced by structures or 
other plants. 

The “Selection in Use of Trees to Minimize Pub- 
lie Area Conflicts” was discussed by Mr. Edward 
Seanlon, Consulting Arborist and Editor of Trees, 
Cleveland, Ohio. He showed several excellent illus- 
trations and examples of a number of streets where 
old conflicting trees had been removed and new 
“in scale” trees planted. The difference was quite 
revealing. The proceedings of this conference 
which will soon be available shows all of these 
illustrations. Also included is a comprehensive list- 
ing of recommended tailored trees for use along 
streets. 

Mr. G. D. Blair, Forestry Consulting Services, 
Jackson, Michigan, called attention to the out- 
moded tree planter and line builder customs, habits 
and practices of the past which have parleyed over 
the years into serious present tree and wire conflict 
problems in many communities. Excessive annual 
tree control costs, severe service interruptions, and 
adequate overhead plant investment protection 
may reflect this problem in electric and telephone 
company operating records. 

The City Forester of Toledo, Ohio, Mr. J. A. 
Sweeney, stated that large forest trees such as Soft 
Maples, Elms, Poplars, and Willows do not have 
room to grow in the curb area and are a commu- 
nity hazard with their dwarf root system. They 
are susceptible to storm damage and are much too 
costly to maintain and remove. He emphasized 
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AN ANALYSIS OF FACTORS AFFECTING TREES AND SUPPLY LINES 


0 MANNER OF 
NSTALLED NSTALLATION 


@hich requires 


Laan 
. Continuity of sernce Basic supply pattern clearance from trees 
“ELECTR and and ae 
} Capacity of facilities  Mechanecal strength trate 
i * ontinuity of service Basic supply pattern Clearance from trees 
and and and 
Intensity of Illumnation Mechanical strength wathe 


Sine and shape Clearance from lines 


4ADE and and 


traffic 


that it is far cheaper to supply the proper trees 
The re- 


sults of a program started in 1946 to plant tailored 


tailored to accommodate electric services. 


trees such as native Hawthornes and Flowering 
Crabs have been most successful. These trees do 


not interfere with electric lines or street lighting. 


Overhead Electric and Telephone 
Service Aspects 

Mr. G. E. Dean, Public Service Electric and Gas, 
Newark, New Jersey, emphasized that overhead 
lines for electric power and street lighting service 
are the best engineering solution. The public 
streets are the best place for these services because 
here the construction costs are the lowest and street 
lighting can be supplied without duplication of 
pole lines. 

The chart shown in Fig. 1 was prepared by Mr. 
E. V. Sayles, Consumers Power Company, Jackson, 
Michigan. He also presented the chart shown in 
Fig. 2 relating the effect of ground clearance to the 
cost of open wire line construction. 

Mr. G. J. Vaupel, New Jersey Bell Telephone 
Company, pointed out that in 1934 a program was 
started to encourage trees to be set back ten to 
thirteen feet 
Through educational 
with public officials, tailored trees planted to fit 
the space available have demonstrated that no tree 
These favorable 


results have given added encouragement to even- 


away from electric facilities. 


publications and working 


pruning will ever be necessary. 


tually ohtain state ordinances to specify space re 
quirements and types of trees to be planted. 

Mr. R. Hicock, Connecticut Light and Power 
Company, Hartford, Connecticut, reported that a 
state-wide Shade Tree Committee was formed in 
1952. It 
women’s clubs, colleges, city and state officials. elec- 


includes representatives of nurseries, 
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utilities, and other interested organizations. 


This committee considers long range growth con- 
trol, tailored trees, pest control, etc. It issues pub- 
lications describing the best trees for use in Con- 
necticut. Also, through trained personnel, contacts 
are made with real estate developers, and new 
home owners to assist in proper street tree planting 
programs. 

Mr. H. T. Sealy, Cleveland Electric Illuminating 
Company, Cleveland, Ohio, explained a cooperative 
and coordinated program that is now under way 
in the Cleveland area. His company has employed 
a Consulting Arborist who works out master street 
tree plans for the towns they serve. Here is an 
example which offers a great deal to the commu- 


nity. Several communities have already adopted 


OPEN WIRE SUPPLY LINES ON CITY STREETS 
GROUND CLEARANCE VS LINE COST 


RELATIVE COST OF SUPPLY LINES 


GROUND CLEARANCE (PER CENT) 


PROVIDED 
(FEET) STRAIGHT STRE net 

00 - 100 20-13 

9-138 ‘ 

4 30 - 160 a 
+ 

5 90 


Figure 2. It will be quite apparent that a chart such as 
this can, at best, be only approximate. Its sole purpose 
is to give a rough indication of the effect of ground 
clearance on the cost of open wire line construction. 
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such plans with results demonstrating that the 
usual foliage conflicts can be eliminated. 


Street Lighting Aspects 

Mr. David Baldwin, National Safety Council, 
enumerated the many social and economic reasons 
for street lighting. He emphasized that accidents 
and congestion, two symptoms of a sick transporta- 
tion system, are everywhere. The annual traffic 
fatalities are running between 35,000 to 40,000 
with 60 per cent occurring at night. Added to this, 
the economic loss is estimated at over four billion 
dollars per year. 

Visibility, fatigue, alcohol, and drivers are at 
least four factors which may account or help aec- 
count for the difference between day and night 
accident rate. This rate continues to be three times 
more hazardous at night. One undeniable fact 
remains. While three of the four factors are diffi- 
cult to change, the factor of visibility is one we can 
do something about. Vehicle headlighting is one 
method of attack. Modern street lighting is another 
and more effective method and its use is increasing 
at a rapid rate. Because the installation of street 
lighting offers a splendid chance for a “before” 
and “after” type of study, there have been many 
examples of the favorable effect of lighting on 
traffic accidents. Installations of modern street 
lighting have been followed by substantial redue- 
tion in death and injury. Comprehensive statistics 
showed that in Denver an 18 per cent reduction in 
night accidents followed the installation of im- 
proved lighting. Kansas City, Missouri, reported 
on 97 miles of streets the reduction to be 31 per 
cent in night injury accidents following the light- 
ing improvement. Similar experiences are repeated 
all over the country. 

In the Los Angeles, California area served by the 
Southern California Edison Company, the tremen- 
dous annual growth rate of new homes has devel- 
oped a need for a program of education, plantirg, 
and supply of suitable street trees. Mr. R. E. 
Dahlin stated that through cooperation of tree 
experts and nursery men, suitable types of trees 
are now recommended and being made available 
for the five different climatic zones served by his 
company. Fifty thousand copies of their publica- 
tion “Trees” will be mailed to new home owners in 
1955. This program is expected to pay rewards to 
every one concerned with street lighting and elec- 
tric service. 

The Municipal Art Commission in Rochester, 
New York, passes on all items on the streets in- 
eluding street lights and street trees. Mr. F. J. 
Schmitt. of Rochester Gas and Electric Company. 
stated this city has an active program of tree 
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planting, removal of old trees which interfere with 
utilities and street lighting, and a tree trimming 
L.E.S. 
mended practice. The results have demonstrated 


program in accordance with the recom- 
that conflicts with street lighting and overhead 
circuits can be effectively controlled. 

Mr. D. A. 


Cleveland, Ohio, presented an example of coordina- 


Toenjes, General Electric Company, 


tion in planning a new street lighting system along 
the streets and driveways at Nela Park. Certain 


sections were heavily forested which presented 


sume unusual problems. A more comprehensive 
paper describing this new street lighting system 
will be presented in a separate paper. 

Mr. H. W. Bassett, Town of Brookline, Massa- 
chusetts, presented an outstanding example of a 
coordinated program by the Utility, the Street 
Tree Committee, and Street Lighting 


Engineers. 


Planting 


Brookline has had the benefit of a Tree Planting 
Committee with full powers of Tree Wardens since 
1898.. All streets are heavily forested with a vari- 
ety of species. Since 1928 a plan of controlled 
height has led to selecting species accordingly on 
all streets with overhead power services. The com- 
iission also sponsored legislation to plant trees 
and maintain them on private property away from 
power lines and street lights. 

A comprehensive plan for street lighting mod- 
ernization was started in 1950. Existing luminaire 
heights were mostly 14 feet on short brackets as 
shown in Fig. 3. Adequate pruning was imprac- 
tical and too costly, with the result that many of 


the streets were dangerously dark. A more prac 


Figure 3. Low mounted old type open reflector 
luminaire on 4 bracket. 
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Figure 4. New luminaires mounted out over street. 
(Same locations as Fig. 3.) 


tical solution was to use longer luminaire supports, 
up to 16 feet maximum length, at 25-foot mounting 
height. LE.S. Type I light distribution pattern 
was decided upon between the local utility and the 
city. Such a typical luminaire arrangement is 
shown in Figs. 4 and 5. 

Through cooperation and joint planning with 
the Tree Planting Committee a trial installation 
was made. With proper pruning it was demon- 
strated to this committee that actually only a few 
branches and twigs needed to be cut to avoid 


conflict with the light beams. The photograph in 


Figure 5 — Type I luminaires on long mast arm show- 
vertical tree trimming line. Note old type gas 
lamps mounted along curb. 
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Fig. 5 shows the pruning line. As the program 
progressed it became noticeable how the daytime 
appearance of the streets improved in addition to 
more effective visibility at night. The photograph 
in Fig. 6 shows a typical night view using the 
I.E.S. Type I distribution suspended well out to- 
ward the center of the street. 

The major portion of the program is now com- 
pleted. The results here again confirm the fact 
that through the planned approach and coopera- 
tion of interested groups the results are mutu- 
ally beneficial. The Brookline story can well be 
emulated by all municipalities throughout our 
country. 

A joint 
Standards and Permissible Departures” was pre- 
sented by Mr. Henry Osborne of the City of Buf- 
Mr. Osborne selected and ex- 


paper “Design of Street Lighting — 


falo and myself. 
plained those elements of the “American Standard 
Practice of Street and Highway Lighting” particu- 
larly appropriate to this conference group. He 
emphasized the pertinent information in the tables 
and charts contained in this publication which are 
used in standard street lighting system design. 
My part of this joint paper dealt with permis- 
sible departures from standard street lighting de- 
sign which allow for practical compromises with 


street trees. 


Part Il — Street Lighting System Design 


This second part reports in detail the new infor- 
mation not heretofore published. It also includes 
additional data developed since the conference 
which may be of assistance to those dealing with 
street lighting design on heavily forested streets. 


Special Foliage Considerations 


It should be noted that even with high mounted 
luminaires it is not necessary to prune all trees to 
the height of the luminaire. It is necessary to 
prune only those branches which fall below the 
Foliage midway 
between luminaires and lamp 
level helps to screen distant sources; the attendant 
reduction in glare helps visibility and comfort of 
motorists and pedestrians. This gain is particularly 
important on local traffic and residential streets 


cone of maximum candlepower. 


somewhat below 


where limited funds usually require relatively long 
spacings, with correspondingly high candlepower 
at angles near the horizontal. 

Another gain comes from reflection of upward 
light by the foliage downward to the street and 
sidewalk. Although the amount is small it sig- 
nificantly adds to the low levels of illumination on 
local traffic streets. Pruning for street lighting, 


ILLUMINATING ENGINEERING 


Edman 


. 


when properly done, is considered by arborists to 
enhance rather than detract from the appearance 
of the street as a whole. Also by day a street has 
a much more pleasing appearance if distant street 
luminaires, brackets, poles, and wires are screened 
by foliage. Fig. 7 illustrates the proper pruning 
for a typical lighting arrangement. Fig. 8 shows 
a tree pruning chart which was derived from the 
formula shown in Fig. 7. 


Design — Compromises 


In order to minimize conflicts with trees there 
are certain compromises which can be made in the 
street lighting system. These compromises involve 
deviations from preferred system layout with re- 
spect to luminaire spacing, mounting height, and 
transverse location. Such deviations must usually 
be accompanied by modifications in the light dis- 
tribution provided by the street lighting luminaire. 
The amount of reduction in lighting effectiveness 
will vary depending upon the circumstance, type 
of modification, and the extent of the deviation. 


Design — Modifications 


As an example of modification, all luminaires 
may be mounted on longer mast arms. This gener- 
ally increases construction costs to some extent, 
but the gain in lighting effectiveness may be sub- 
stantial, if foliage interference is thereby reduced. 
Another modification is span-wire suspension of 
luminaires over the center of the street. Construc- 
tion costs are substantially higher because two 
poles are required for each luminaire. A major 
disadvantage of span-wire suspension is that sway- 
ing and bobbing of luminaires in the wind nullifies 
to a great extent the effectiveness of the light con- 
trol provided by modern luminaires. 

Still another modification is that the mounting 
height can be reduced with a corresponding reduc- 
tion in spacing, smaller lamp size, and lowering the 
This method 


materially increases the cost of street lighting. 


angie of maximum candlepower. 

Only as a last resort, it might be expedient to 
increase lamp sizes to compensate for reduction 
in illumination levels caused by foliage interfer- 
this has serious disadvantages be- 
light and 
uniformity of illumination cannot be corrected by 
Also, the cost is 


ence. However, 


cause the impairment of distribution 
merely increasing lamp sizes 


increased considerably. 


Design — Departures 


Where deviations in longitudinal spacing of 


luminaires are made to minimize conflicts with 


trees, generally a 10 per cent deviation from aver- 
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Figure 6. Night view of new luminaires with LE.S, 


Type I Distribution (same street as shown in Pig. 5). 


age spacing will not seriously affect the uniformity 
of illumination. As a maximum compromise for 
certain types of luminaires, deviations up to 20 
per cent can be tolerated providing no two consecu- 
When two 
devia- 


tive luminaire locations are involved. 


or more consecutive locations necessitate 
tions from the average spacing, then the resulting 
uniformity of should be checked 
against minimum “American 
Standard Practice for Street and Highway Light- 


ing.” It should also be kept in mind in working 


illumination 
requirements of 


out design compromises to minimize tree conflicts, 
that substantial departures from uniformity of 
luminaire spacing detract from the appearance of 
the street. Fig. 9 shows results of 20 per cent devi- 
ation in spacing using modern reflector-refractor 


luminaires. 


ANGLE A PRUNING HEIGHT 
7” h=H-0,36D 
h=H-0.26D 
80° h=H-0.17D 


Figure 7. Recommended tree pruning. 
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Figure 8. Tree Pruning Chart. 


| UNIFORM 20% | 
SPACING DEVIATION 
TYPE I! ENCLOSED HIGH 
VERTICAL ANGLE LUMINAIRE Ft 065 049 
96" 
120° 120° Ave. 
7’OVERHANG 9 FL C .20 20 
25’MH. 2500 L. LAMP ave:min | | 4.08 
1ES TYPE | ENCLOSED HIGH 
VERTICAL ANGLE LUMINAIRE Ft. C. 080 044 
240° 
The 258 | 258 
20% 
25° MH. 6000 L. LAMP Ave.:Min. | °5.90:1 
1ES TYPE ENCLOSED LUMINAIRE Minimum 306 288 | 
4 Ave. } 
als Ftc. 540 540 
| 8’ OVERHANG DEVIATION | 
25’ MH. 6000 L. LAMP Ave.: Min. 
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Figure 9. Comparison of illumination data for uniform 
and 20 per cent deviation in luminaire spacing. 
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TABLE 1—Height to Foliage Interference for Different 
Types of Street Trees. 


Transverse TYPES OF TREES 
Distance from Column Oval Broad Narrow 
Curbin Feet Upright Upright Clobe-Head Pyramid Pyramid 
6’ 9’ 11’ 9° 9’ ) 
8’ 13’ 15’ 10’ 10’ 10 
10’ 11’ 12’ 
12” * 14’ 


*No foliage interference 

Uniformity of location of luminaires out over 
the street is important both as respects visibility 
and appearance. Only where there is no other 
reasonable compromise should any transverse de- 
viation of an individual luminaire be permitted. 
The length of the luminaire support should be 
selected which best meets the requirement of each 
It should be kept in mind that 
when using longer supports which approach the 
of the 
approach the minimum. 


particular street. 


center street, pruning requirements also 


Design — Data 


Table i, Fig. 10 and Fig. 11 are intended to serve 
as a guide for determining proper overhang dis- 
tances of luminaires for different mounting heights 
and for different of These 
along with Fig. 8 make it possible to determine 


types street trees. 
the important dimensional relationship of street 
tree and street lighting design. For example from 
Fig. 10 and Table I, we note that with a 10-foot or 
longer luminaire overhang there will be no foliage 


interference from an oval upright type of tree. 
However, if an 8-foot overhang is selected, Table I 
shows that the height to foliage interference is 15 
Refer to the chart in 
“Tree Trim- 
ming Height Line” until it crosses the line repre- 


feet above the pavement. 
Fig. 8 and follow along the 15-foot 


senting the vertical angle of light distribution of 
the luminaire and its mounting height. For a 25- 
height and a 
of light distribution, the longitudinal lumi- 


foot luminaire 75-degree vertical 
angle 
naire distance from the foliage must be over 37144 
feet in order to avoid all interference. 

Although, foliage interference mostly affects the 
illumination on the street pavement, we must not 
overlook the importance of adequate lighting for 
the sidewalks. 
traffic 
important to assure good sidewalk illumination. 


There may be instances on local 


residential streets where it is even more 
Generally, this can be obtained either by altering 
the luminaire positions or by pruning, or a combi- 
nation of both methods. 

The modern trend in street lighting practice is 
to use larger light sources with luminaires having 
light distributions appropriate for the luminaire 
spacing, mounting height, and transverse positions, 
for the street dimensions. Such proper lighting 
design is particularly important on residential and 
local traffic thoroughfares. It should also be em- 
phasized, where we see by silhouette discernment 
the high angle emission of light from the luminaire 
is very important. Obviously with longer spacings 
there are proportionately fewer luminaires which, 
in turn, reduces the requirements for pruning. 


TREE EXAMPLES BY EH SCANLON 


as’ COLUMN-UPRIGHT TYPES 
EXAMPLES 
ARMSTRONG RED MAPLE 
40’ COLUMN SUGAR MAPLE 
OVAL UPRIGHT TYPES 
LUMINAIRE OVERHANG EXAMPLES 
FROM CURB CLEVELANO NORWAY MAPLE 
“reer LAVALLE HAWTHORN 
12 a 
GLOBE-HEAD TYPES 
1 EXAMPLES 
Figure 10. Height to foliage 
interference for different - 
types of street trees and lumi- j BROAD PYRAMID TYPES 
XAMPL 
naire overhang from curb. e | ad BUISMAN ELM 
3 LITTLELEAF LINDEN 
z} NARROW PYRAMID TYPES 
= 30 | EXAMPLES 
z WHITEBEAM MOUNTAINASH 
2 | 20° BOWHALL RED MAPLE 
10" 
w | | 
|| 
| a 
= | | | To FOLIAGE 
S| | INTERFERENCE 
a | | TREE LAWN 
STREET SIDE WALK 
2 a os 6 
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GLOBE -HEAD TYPES 
BROAO-PYRAMIO TYPES 
COLUMN-UPRIGHT TYPES 
NARROW: PYRAMID TYPES. 


+ LUMINAIRE DISTANCE FROM = 
FOLIAGE 


REFER TO CHART IN FIGURE 8 
STREET SIDE 


This further contributes to lower combined mainte- 


nance cost of trees and street lighting. Observa- 
tions in different sizes of towns with properly de- 
signed street lighting, indicate that as an average 
the number of actual conflicts between luminaires 
foliage is in the order of 


and 50 per cent on the 


wooded streets It Is quite probable 
traffic 


is consid- 


ore heavily 
that of the 


street 


total existing residential and 


mileage, the foliage interference 
erably less than 50 per cent. 

Progress and proper coordination have already 
been made in many instances. Our major problem 
is with existing streets where trees have been 
planted without the benefit of planning in relation 
to street lighting. The people responsible for street 
lighting and street trees must face the problem 


and be ready to cooperate and compromise, wher- 


ever compromises are necessary. With such an 
attitude by both groups, we can with minimum 
difficulty formulate recommendations which will 


provide several practical compromise methods, the 
choice of which should be left to each individual 


municipality 


Pruning Costs 
It would seem most desirable that a careful cost 


analysis be made whenever conflicts arise between 


Longitudinal and 
of lumi- 


Figure 11. 


transverse location 
naires as related to different 


types of street trees, 


street lighting and foliage interference. Accurate 
studies which have been made so far indicate that 
in most instances it would be far more economical 
to prune trees rather than to increase street light- 
ing costs to compensate for the foliage interference 
with the lighting. Surely every progressive munici- 
pality wishes to fulfill its responsibility to provide 
effective safety lighting on its residential and traf- 
fic streets, together with providing maximum bene- 
fits from this be 
plished at lowest cost to the taxpayer? As an 


street trees. How can accom- 
interesting comparison, costs have been estimated 
as shown in Table II for maintaining required 
street lighting performance based on tests reported 
by Reid and Scanlon in the April 1948 issue of 
ILLUMINATING ENGINEERING. Typical average street 
lighting costs per mile have been used for over- 
head wood pole construction. Due to the many 
variable components which enter into final street 
lighting costs, each locality will vary somewhat. 

It is hoped that those more familiar with tree 
pruning practices can compare these added street 
lighting costs with pruning costs. The reduction 
in illumination caused by tree interference may 
seriously impair the effectiveness of the street light- 
ing system. It is particularly important to avoid 
such impairment of lighting effectiveness because 


TABLE If — Cost of Street Illumination as Affected by Tree Pruning in Cleveland, Ohio, 


EAST 117TH STREET, PENDENT LUMINAIRES 4000 LUMENS . 
21 FT. MOUNTING, 25 FT. PAVEMENT, 300 FT. SPACING *Seasonal Cost of 
Average Street Lighting Per Cent Annual Street Lighting Tree Interference 
Evaluator Rating Decrease Cost per Mile per Mile 
Winter before Pruning : 3.1 — 16 ; $610.00 $50.00 (6 mos.) 
Summer before Pruning 2.8 24.5 610.00 75.00 (6 mos.) 
Summer after Pruning 4.7 610.00 


EAST 174TH STREET, PENDENT LUMINAIRES 6000 LUMENS 


26 FT. MOUNTING, 28 FT. PAVEMENT, 290 FT. SPACING 


Winter before Pruning oe 2.6 
Summer before Pruning 2 
Pruning 3 


Summer after 


*Represents cost (add the two seasonal 


to tree interference, or conversely this represents dollar valu¢ 


30 775.00 $116.00 (6 mos.) 
32 775.00 124.00 (6 mos.) 
775.00 —o— 


costs for total annual cost) of additional illumination necessary to compensate for loss of light due 
of licht salvaged by proper pruning. 


It is important to note that in both 


cases with proper pruning the illumination levels do not exceed minimum ASA Recommendations. 
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most lighting systems are designed to barely meet 
minimum ASA requirements for safety to both 
pedestrians and motorists. 

It should be emphasized that the proportion of 
street lighting cost wasted by foliage interference 
will justify in whole or in major part the cost of 
proper pruning. The added benefits accruing to 
the street trees themselves and the improved ap- 
pearance of well kept trees become a most worth- 
while bonus to the taxpayer. 


Conclusions 


I would like to commend the three co-chairmen 
of this conference — John W. Anderson, Edison 
Electric Institute; Edward H. Seanlon, National 
Shade Tree Conference; and Kirk Reid, Illuminat- 
ing Engineering Society, for their contributions 
to the suecess of this first conference. It took 
eighteeen months of planning, arranging and hard 
work to bring it to realization. These three national 
organizations pooling their thoughts and interests 
for the common good, have created a healthy eli- 
mate in which there now undoubtedly exists toler- 
ance and respect. This, in turn, will result in 
continued harmony and efficiency in the planning 
and work which lie ahead. 
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circle). 


DISCUSSION 


C. A. B. HaLvorson:* In regard to shade trees and their 


relation to street lighting, readers of Mr. Edman’s present 
report may be interested in details of an early study in this 
connection. Prior to 1940 the Selectmen of the town of 
Brookline, Mass., long famous for its shade trees, voted to 
make a comprehensive traffic accident survey of their town. 
This was undertaken, in great detail, by the Commonwealth 
of Massachusetts Highway Department under the direction 


*Lichting Consultant, East Lynn, Mass 


(above) Typical residential street, heavily 
foliaged, with lamp post, 12-foot bracket and luminaire 
giving IES Type I distribution (4000 lumens). 


Figure A. 


Figure B. (left) Iumination results obtained with the 
installation shown in Fig. A. A minimum in tree prun- 
ing was required. 


Figure C. (below) This shows location of the luminaire 
surrounded and shielded by the foliage (luminaire in 
Boston Edison Co. truck is in position for 
proper pruning by Davy tree experts. 


PAS 
‘hue 
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of Edgar A. Copel, Traffie Safety Engineer. A major cause 


ht-time aecidents, thus study concluded, was lack of 
idequate artificial street illumination. 

Seeking corrective recommendations, the Selectmen then 
asked my company to make a street lighting survey. I was 
assigned to analyze the ghting conditions in Brookline in 
terms of the LES Reeommended Practice for Street 
Lighting 

At that time there were 1268 gas mantle lights in use, 
which were considered necessary because of the unusual 
foliage conditions. The town also had approximately 12 
incandescent lamps of all sizes, from 60 ep to 1500 ep, seat 
tered through the extremely complicated system of street 
and highway intersections. A new system was designed in 
its entirety in 1941, but with World War II, all new in 
llations came to an abrupt halt 

On a resolution of the Selectmen in 1950, the lighting 
project was eventually carried to completion. As an example 
of the practical 


has discussed in this paper, four photos are shown which 


ipplication of the items which Mr. Edman 


exemplify work on tree trimming carried out under my 


Figure D. Luminaire (in circle) with 
full foliage conditions and trees 
properly pruned. 


direetiot is Consultant for the town of Brookline The 


photos and their captions speak for themselves. 


Kirk M. Rew 
ind Utility Conference, as reported in Mr. Edman’s paper, 


Printed Proceedings of the Street, Tree 


are now available, single copy price $2.40 The Edison 
Electrie Institute, 420 Lexington Ave., New York City, is 
handling this printing for widespread distribution among 


muncipalites and utilities. 


WARREN H. EpMAN:** I wsh to thank Mr. Halvorson for 
the added comments and the information on the Brookline, 
Mass., story. I hope it will add emphasis to the excellent 
job which was done at Brookline. 

I also wish to thank Mr. Reid for his comments and 
making known that the printed proceedings of the Street, 
Tree and Utility Conference have been made available 
through the Edison Electric Institute at a low price which 


should enable widespread distribution 


Gener Electric Co... Nela Park, Cleveland. Ohio 


September 17-21 


1.E.S. Golden Anniversary Conference 


Statler Hotel 


Boston, Massachusetts 
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Fitting a Roadway Lighting Plan 


To Buildings, Trees and Grounds 


A FINAL ROADWAY lighting installation 


olteu has important differences from its prelimi- 
nary layout. In sketching the preliminary layout, 
usually on a large-scale street map, it is assumed 
that trees and other unmapped street conditions 
will not introduce major conflicts. When this lay- 
out is checked on the actual streets, there are often 
found to be conflicts that require either minor lay- 
out changes involving cooperative action with ar- 
This 


paper describes a new lighting installation in a 


borists or with other users of street space. 
park-type environment, and how the confliets with 
trees and other surroundings were minimized by 
modifications in the layout and by cooperation with 
the arborists. 

This new roadway lighting system was completed 
in the spring of 1954 at Nela Park, headquarters of 
the Lamp Division of the General Electric Com- 
pany, in East Cleveland, Ohio. With mostly one- 
buildings, all of Georgian 


story and two-story 


architecture, the area resembles a college campus. 
AUTHOR Application Engineering Large Lamp Dept General 
Electric ¢ Nela Park, Cleveland, Ohio 


Figure 1. Fluorescent street lighting units — example 
of pole locations around curving roadway intersections. 
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It has about a mile of lighted roadways. The for- 
mer lighting system had been upright post-top lan- 
terns with 200-watt and 500-watt filament lamps 
operated base-down, at a height of about 13 feet 
above the roadway. The illumination upon the 
roadways under this system had been quite spotty, 
and had become inadequate because of more traffic 
through the park roadways. The former system 
had been in use since about 1920. 

The average maintained illumination with the 
new system is from 0.5 to 1.0 footeandles on the 
various roadways, with an overall average of about 
0.8 ft-e. This is about twice the American Standard 
Practice minimum recommendation applying to the 
same traffic conditions. The lighting uniformity — 
both of illumination and of brightness — is also 
greatly improved over the former system. For 
example, over the length of a representative span 
between luminaires, within the fluorescent-lighted 
part of the roadways, the ratio of average to mini- 
mum illumination is about 3 to 1. 

Within this same fluorescent-lighted portion, the 
measures just 


maintained illumination 


averave 


Luminaire mounting heights are limited to 25 feet 
because of low buildings. 
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Figure 2A. Fluorescent units in a one-side arrangement Figure 2B. Night view in other direction after light 
along a straight roadway. rainfall. Broad light distribution gives pavement bright- 


Figure 3. Lighting of the walks within 

the quadrangle and the roadways around 

it, using different pole heights to achieve 

the same luminaire heights with three 

different levels of grade. For example, 

there is a grade separation just beyond 
the roadway in the foreground. 


Figure 4A. Shadows on the roadway before tree pruning. Figure 4B. Shadows eliminated by pruning minor 
branches below the nearest luminaire. 
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under one footeandle. Based on these measure- 
ments, the maintenance factor for lamps and lumi- 
naires together is between 75 and 80 per cent 
which is the factor that relates the maintained 
value to the initial value of illum nation. Of course 
this applies for the specific conditions affecting this 
installation — moderately dirty atmospheric condi- 
tions, annual washing of the luminaires, and group 
relamping of the installation each two years. 

The power requirements of the new and old light- 
ing systems were quite similar, for equal lengths 
of average roadway throughout the installation. 
However, the total power load for lighting has been 
increased because it now includes roadways through 
some of the employee parking areas that were not 
lighted before. The total connected lighting load 
(not including parking areas) is about 18 kw of 
lamp ratings, covering 6200 feet (1.2 miles) of 
roadway with an average pavement width of 25 
feet. Therefore the overall system uses about three 
lamp watts for each linear foot of pavement. 

The new lighting installation serves a dual pur- 
pose — both for lighting the actual roadways, and 
for a practical demonstration of modern street 
lighting lamps and equipment. It includes road- 
ways lighted with fluorescent, mercury, and _fila- 
ment lamp luminaires, and with a selection of vari- 
ous poles, mounting heights, and lighting equip- 
ment. 

Adjustments that were made in the roadway 
lighting plan are separable into three broad types 
depending upon whether the changes were made 
The fol- 


low ing paragraphs describe some of these factors. 


because of buildings, trees, or grounds. 


decision on 


influenced the 


Building heights 
mounting heights of the street lighting luminaires 
Since the Luildings are low, for reasons of appear- 
ance the luminaire mounting heights are generally 
limited to 25 feet. Lighting design, considered 
alone, would have favored a uniform mounting 
height of 30 feet, although 25 feet lies within the 
range indicated by the “American 
Standard Practice of Street and Highway Light- 


acceptable 


ing.”” However, on a roadway past the main park- 
ing areas and a three-story factory building, the 
mounting height is 30 feet, for here it is in scale 
with its environment. 

One main entrance of this building is separated 
from the roadway only by a pedestrian walk. It is 
desirable to have a high level of illumination in the 
vicinity of this doorway because of the heavy 
pedestrian traffic there at certain hours, entering 
and leaving the plant. Therefore, a wall-mounted 
street lighting luminaire has been located above 
this doorway, with its bracket arm fastened to the 
brick building wall. Its mounting height is 30 feet, 
to match the rest of the pole-mounted luminaires. 
Colors of the street lighting poles were chosen to 
blend with their surroundings in various ways. 
Several pole colors are included for demonstration 
purposes but all poles are the same color within 
each part of the installation. The buildings are of 
red brick, trimmed with light gray stone and con- 
crete. The pole colors used are brick red, stone 
vray and medium green, on the 25-foot poles. The 
30-foot poles, that are of aluminum, are left in their 
natural color. 

The trees bordering the roadways are mostly 


Figure 5. Secondary roadway, lighted by filament lamp 
luminaires. (Left) Shadowing in foreground caused by 
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overhanging branches in front of nearest luminaire at 
left. (Right) View after pruning overhanging branches. 
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Figure 6. Fiuorescent-lighted roadway. 


(Left) Dark area on roadway in foreground 


caused partly by shadowing from foliage, and partly by patches on roadway surface. 
(Right) Improvement in pavement brightness, from pruning the lower branches on 


the nearest tree. 


full-crown, and many of their major limbs over- 
hang the roadways. The installation of new lumi- 
naires on 25-foot poles at the evenly-spaced loca- 
tions suggested by the preliminary layout would 
have offered some serious conflicts with the trees 
even though the luminaires themselves were to be 
located out over the roadways on bracket arms 
After tree locations were carefully taken into 
account in determining the final pole positions, in- 


terference with the lighting was greatly reduced. 
It was necessary to prune only minor limbs and 
branches. One thing is especially to be noted 

the inspection of the lighting must be made after 
dark to decide what pruning is needed. In the day- 
time inspection, after the poles had been erected 


and the luminaires mounted, one could not really 


tell which parts of the foliage, if any, would inter- 


fere with the light distribution. Inspection after 


Figure 7. (Left) Same portion of roadway, as in Fig. 6, from 100 feet farther 
downhill. Three poles are unevenly spaced to interfere as little as possible with white 


birch near center pole. (Right) Looking toward same pole and tree from across 
roadway, showing 20-foot displacement of pole to reduce the pruning necessary. 
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dark quickly showed the shadows on the roadway. 
In most cases they were caused by the foliage on 
only small branches—either quite close to the lumi- 
naire, or in some cases at a farther distance but 
hanging down so as to block the light distribution 
near its angle of maximum candlepower. We noted 
which branches were responsible for interference, 
and they were pruned later. Another evening in- 
spection showed that the shadows on the roadways 
had been reduced to a reasonable minimum. Exam- 
ples, before and after this pruning, are shown in 
some of the illustrations. 

The desired of the 
another determining factor that affected the final 


appearance grounds was 


lighting plan. For example, we have 


effect 
height of the luminaires. Another example is the 


roadway 
already pointed out the upon mounting 
main slope north of the Application Engineering 
Building, where there is the winding roadway up- 
ward from the lower main entrance. Here it was 
desired to keep the center part of the slope as free 
from street lighting poles as could be done without 
sacrifice of proper roadway illumination. During 
the Christmas season each year about 400,000 visi- 
tors drive up the roadway to see the annual Christ- 
mas lighting display. The unobstructed view up 
this slope always includes a major feature of the 
display. Because of this, the pole spacing is here 
extended to its effective limit of about 150 feet. 
The attendant loss in illumination uniformity was 
considered to be justified because this portion of 
roadway is straight; luminaires are spaced more 
closely around the curves at both ends of this 
straight portion. 

The layout of the grounds, and the roadway loca- 
tions, affected pole construction also. At some 
points the roadway runs along the top of a steep 
slope, and the retaining walls are either not wide 
enough or not strong enough to support the pole 
foundations. In one case the lower grade was 
reached by 34-foot poles to maintain the 25-foot 
In the 
other case the poles had to be located on the inside 


mounting height above the roadway level. 
of the curving roadway. A closer spacing made up 
for this departure from the usual recommended 
practice of placing lighting units around the out- 
side of curving roadways. 

Visitors to the area have shown interest in some 
of the details of the circuits and poles, and how 
they were installed. For example, at one place 
where a fluorescent luminaire was to be mounted 
we already had a steel pole with an adequate foun- 
dation and with anchor bolts in good condition. 
However, the pole was only 20 feet high, so a five- 
foot extension was welded onto the top of it. The 
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necessary rigidity was obtained by using an exten- 
sion of which the outside diameter matched the 
inside diameter of the existing pole, at its top end, 
so that a one-foot length of the extension could be 
slipped inside and then welded. The resulting 
strength was more than sufficient to support the 
fluorescent luminaire’s weight, about 100 pounds 

Some of the poles have conventional bases, with 
handholes, but many are of the “transformer base” 
design, permitting larger handholes to make the 
circuit more accessible. 

A new installation of multiple 120-volt circuits 
was made throughout the area. The conductors are 
placed underground because appearance is so im 
portant a consideration. Most of the former wiring 
dated from about 1920, when the lighting system 
installed. The 
mounted on conerete foundations, but their bolts 


had been first poles had been 
were badly rusted, so nearly all of the existing 
foundations were therefore abandoned and covered. 

A supplementary proposal —of interest although 
not used here—was to include convenience outlets 
at the pole bases within the handhole covers. This 
was not done because the power requirements for 
the extensive Christmas lighting displays so greatly 
exceed the capacity of the roadway lighting cir 
cuits. However, in many business districts it would 
be feasible to put in sufficient extra circuit capacity, 
with outlets inside handholes near the tops of the 
poles, to offer provision for lighted Christmas dee 
orations along the streets. 

The time schedule of the new installation was of 
course affected by the weather and the time of year 
Approval of the new installation was obtained, and 
construction begun, in the late fall of 1953. Before 
the ground was frozen, most of the concrete foun- 
dations for the poles were poured. Early the next 
spring, the conductors were laid and the poles 
installed. Even after the installation was com- 
pleted, the necessary pruning was not attempted 
until trees were in full foliage, so that this pruning 
could be limited to the amount required to reduce 
foliage interference to its reasonable minimum. 

Since completion of this lighting installation, it 
has been inspected, both day and night, by scores 
of interested visitors. These have included munici- 


pal and utility engineers, and others responsible 
for street lighting design or operation. A frequent 
comment has been that in spite of the large number 


of trees there is a surprising lack of conflict be- 
tween them and the lighting. Such a harmonious 
use of streets, the author believes, can nearly al- 
ways be achieved where the problems of conflicts 
are approached in a spirit of understanding and 


cooperat ion. 
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School Lighting 
System... 


with a single source 


IN AN EXHIBITION and competition, sponsored 


jointly by the American Association of School Administra 


tors and the American Institute of Architects last year, the 
New 


the four top national winners. 


‘ayton High School in Clayton, Missouri was among 
The 
an outstanding example of contem 
One of the fac 


award brought recogni 


this school as 


tion to 


porary and functional school architecture. 


tors in its design was to provide the highest quality lighting 
quality materials. 


at lowest initial cost consistent with 


One feature of its economy was to hold to a minimum the 


equipments and sources used in the design. No 
the 


levels in a visually comfortable environ 


variety of 


sacrifice was permitted, however, in basic objective of 
required footeandl 
ment. Other requirements for the lighting installation were: 
that the lighting result must add to the overall atmosphere 
of the 


ing must 


rooms; 


except in strictly functional areas, the light 


ereate interest and at times be dramatic; all 
equipment for producing these results must be easily main 
tained and serviced 

Th 
entrance, 
Note how dramatically the lighting points up the effect of 


the glass brick recessed wall, and provides interesting high 


photograph above is a night time shot of the main 


taken without benefit of any additional lighting. 
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Entrance to New Clayton High School 


lights and shadows on the figure of the “world.” This effect, 
as well as the functional light provided, is from three ellip 
tical reeessed units, each using an R40 150-watt floodlamp. 
room 


\ typical functional area is the Home Economics 


shown below. Concentric ring units have been used, each 


with a 500-watt silvered bowl lamp, installed on 12 x 9 fvot 
the level 


after five months (same lamps) 


centers on 11-foot ceiling. Average illumination 


was 38 footeandles. Similar 


installations in classrooms, library and other areas, have 


comparable levels. In all areas, careful attention has been 


given to surrounding brightness ratios, ease of mainte- 


nance, and our old friend Eeonomy. 


Maintained level after five months is 
38 footeandles in Home Economics 
Room. 


Lighting design by Brooks Chassaing, Art 


Metal Company, St. Louis, Mo. Architects: 
W. B. Ittner, Inc. Installation presented in 
1955 MMILJ contest, St. Louis Section, L.E.S. 
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Symmetry of Design in a Bank 


FUNCTIONAL SIMPLICITY for acoustical treat 
ment, air conditioning, and lighting design was a specifica 
tion for the Bank of America, Fresno, Calif. Modest budget 
was a factor, and high level, low brightness illumination 
distributed to meet the requirements of both customers and 
employees was, of course, required. 

Symmetry and functional design were accomplished with 
a “daylight ceiling” technique of acoustical tile and trans 
lucent panel integration. Continuous rows of luminous 
panels parallel to the long dimension of the room and 
transversely connected at the end walls and doors, are 
spaced to follow desk, counter and customer areas. 

For the illumination, sheet rock troffers were constructed 
in two- and four-foot widths, of 11 inches average depth. 
Troffer surfaces were treated for 80 per cent reflectance. 

Very high levels were achieved (of the order of 60 foot 
candles at rear lobby desk varying to 100 ft-e under mezza 
nine). Comfortable brightnesses were accomplished by 
diffusing the light source through 40 per cent of the total 
ceiling area (as opposed to the 10 per cent accorded by 
conventional recessed lighting troffers Four-foot troffers 
are located over all employee working areas and counters; 
two foot troffers over the customer area. Simple service 
station type wide arm lighting fixtures (6-inch lamp cen 
ters) were surface mounted within the troffers in continuous 
rows. Six-lamp fixtures were used in the 4-foot troffers and 
were wired for only four lamps to provide for possible 


future inerease of illumination. Three-lamp fixtures, wired 


Installation by John M. Ohmura, F. K. Pinney Inc., San Francisco, 
California Golden Gate Section MMILJ contest, 1955 
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Solving a Problem 
ina Press Room 


A MAJOR PROBLEM at the Catholic Register 
was the obstructions created by the press machinery. Four 
areas had to be considered: Basement, where large rolls of 
newsprint are installed on the presses; main floor, having 
most of the active press work; area above the catwalk; and 
the general surrounding area in the press room. Some 16 
luminaires are used for low level illumination of the area 
around the press. An additional 60 units light the press 
proper, installed in three rows on each side of the press, 
one row at the ceiling of the basement level, one row at the 
eatwalk level and a third at the ceiling level of the press 
room. 

For the main floor, long hangers were installed on the 
ceiling, supported by Unistrut running the length of the 
press. Luminaire installation was at an angle, so slanted 
that maximum light output was into the walkways between 
the sides of the press. A minimum of 40 footcandles is 
maintained for press work. 

Stroboscopie effect was minimized by wiring ballasts with 
in the fixtures as well as alternate fixtures, on opposite 


phases. 
Installation by Glenn B. Gaer, Denver, Colo. Second prize in the 
Rocky Mountain Section MMILJ contest, 1955. 


Bilj 


for two lamps were used in the two-foot troffers. Circuits 
are so arranged as to provide two levels of illumination 
throughout the bank, without shadowed areas in the trans 
lucent panels. Duct work was carried above the opaque 
acoustical tile and dropped to two-foot air diffusers located 
symmetrically between the luminous rows within the tile 


sections. 
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Exterior 
Floodlighting 


A SUCCESSFUL floodlighting job invariably re 
quires engineering to determine what luminaires to use, 
where to mount them, and how to make the installation in 
conspicuous in the daytime and dramatic at night. The 
installation shown achieves the basic objectives for exterior 
floodlighting: (1) Each portion of the building has proper 
brightness without distortion; basic form and depth of 
architecture is not destroyed. (2) Face of the building is 
illuminated to a level where texture and character are re 
vealed. (3) Sufficient area at the base is illuminated so the 
building appears oriented with adjacent grounds and not 
suspended in the air. (4) Floodlights are located in such a 
position that they do not cause glare in the field of view of 
persons normally viewing the structure. In addition, the 
system is flexible and adapts to color requirements for dif 
ferent seasons. Almost all of the luminaires can be serviced 
by reaching through windows. Some 315 units were required, 
using 300-watt PAR56 spot lamps and protective lenses. 


Installation by George E. Ransford, Indianapolis Power & Light 


Co. First prize winner Indiana Section MMILJ contest. 195 


Q and Q in Industrial Lighting ~milj 


WHICH “Q” COMES FIRST in industrial light 
ing? Quantity or Quality? The installation at the Burndy 
Engineering Company, Lynwood, California achieves both, 
with flexibility also for later plant expansion. Upper-com 
ponent type luminaires have been used in continuous rows 
at a 12-foot height, on 10-foot centers, using 96” slimline 
lamps. This system yields a maintained level of 60 foot- 
candles, with no supplementary equipment required. 

Luminaires alone, of course, do not insure quality light 
ing. Walls, ceiling, floor and bench tops, as well as ma 
chinery have been finished in colors and of reflectances 
which which provide brightness ratios compatible with the 
“quality” objective. For best utilization of the upper-com 
ponent luminaire, the ceiling area was painted a flat white. 
Walls are a pleasing green; benches and machinery a serv 
iceable pastel green. All surfaces within the normal viewing 
angle of men working at the machines are well within the 
1.E.S. recommended limits of 3 to 1 ratio of task to imme 
diate working area and within 10 to 1 in the visual field. 

Management states that the seeing comfort in the machine 
shop has resulted in greater accuracy of work, increased 
production, decreased rejects, higher employee morale and 


reduced absenteeism. 

Installation by R. B. Hatfield, Southern California Edison Co., 
Compton (California) District Commercial Office. Presented at 
Southern California Section M.M.1.L.J. contest, 1955 
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Development and Application 


Of Quartz Infrared Lamps 


a THE pAys of the early cave man 
radiant energy has been used to preserve food by 
drying it in the sun, and this process is used today. 
For centuries man has also enjoyed the pleasant 
warmth of radiant energy from open fires. The 
filament lamp is a more recent source of radiant 
energy ; it is used for these and many other heating 
tasks. 

The processes of baking finishes, product heating, 
and product drying with radiant energy from 
infrared lamps have been well established during 
the past twenty years. Although applications are 
numerous and varied, the principal use has been 
in the baking of finishes. Infrared radiant heat- 
ing has many unique advantages which have led 
to its acceptance as one of the main types of heat- 
ing. Some of these advantages are: (1) almost 
instantaneous warm-up and cooling; (2) efficient 
operation, since energy is transferred directly from 
the source to the product; (3) low initial cost; 
(4) low operating and maintenance cost, as the 
lamps are operating only when neded, thus avoid- 
ing stand-by costs; (5) great flexibility; (6) space 
savings, since the equipment can often be mounted 
overhead or in otherwise unused pace. 

For many years there has been a great need for 
a method of heating having these many advan- 
tages, which would also provide higher concentra- 
tions of radiant energy. In order to meet this need, 
the quartz infrared lamps shown in Fig. 1 have 
been developed with the objective of providing 
higher levels of energy. 

Fig. 2 illustrates a special case where extremely 
high energy concentrations have been obtained. 
Here a double bank of lamps operated intermit- 
tently at double rated voltage provides over 550 
watts per square inch of energy absorbed by a test 
surface. The energy density of the panel is nearly 
150-kw per square foot. These types of installa- 


A paper presented at the National Technical Conference of the 
Illuminating Engineering Society, September 12-16, 1955, Cleveland, 
Ohio. AuTHORS: Application Engineering and Incandescent Lamp 
Engineering respectively, Large Lamp Department, General Electric 
Company, Nela Park, Cleveland, Ohio. 
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By MORGAN CHRISTENSEN 
ALTON G. FOOTE 


Figure 1. The 500- and 1000-watt translucent quartz 
infrared lamps are shown unlighted. The nickel end 
caps protect the seals and strengthen the flexible leads. 


tions, which will be described in further detail 
later, are aiding in research on supersonic flight. 

In addition to higher concentrations of energy 
it has often seemed desirable to have infrared 
lamps that were designed for higher voltages than 
115-125 volts. The quartz infrared lamp is well 
suited to higher voltage design. 


Figure 2. This 73-lamp double bank unit operating 

for short periods of time at approximately 150 kilo- 

watts per square foot is aiding in aircraft research. 

These lamps even though burning in a vertical position 

are giving satisfactory performance due to their short 
operating cycle. 
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Development 


Tubular quartz infrared lamps were made in the 
laboratory as early as 1940. However, since these 
early lamps contained a relatively expensive graded 


Also, the 


rugged enough to withstand 


seal, they would have been very costly. 
graded seal was not 
the shock and vibration it would receive in many 
applications 

The development of the quartz to metal (molyb- 
denum foil) seal made it practical to produce this 
new line of infrared lamps with their many unique 
characteristics. The ability of quartz to withstand 
high temperatures and thermal shock made rela- 
The thermal 


shock properties of these lamps are illustrated in 


tively high wattage loading possible 


Fig. 3 where an ice cube is placed on the operating 
lamp. 
The quartz which made this development pos- 


sible is available in two types: (1) clear fused 


quartz and (2) translucent fused quartz. Clear 
quartz is made from high purity silicon dioxide in 
the form of clear natural erystals. Translucent 
quartz is made from a very pure grade of specially 
treated silicon sand. For most applications trans- 
lucent quartz, considerably lower in cost. is satis- 
factory. However, clear quartz bulbs are required 
in some applications 

The lamps are double-ended, thus placing a uni 


form voltage gradient along the bulb. This prae 


wire to lead wire and makes possible a truly high 


tically eliminates any tendeney to are from 


voltage lamp. In special applications the lamps 
are operated as high as double rated voltage for 


short periods to produce still hicher energy levels 


Lamp Characteristics 

While the physical shape of these lamps is a 
wide departure from other infrared lamps, they 
The 


high-temperature tungsten filament has the same 


are still gas-filled tungsten filament lamps 


almost instantaneous warm-up to full output and 
high radiating effieciency of other infrared lamp 
filaments. Physically the lamp consists of a coiled 
tungsten filament held in the center of a quartz 
tube approximately three-eighths-inch in outside 
diameter. The molybdenum foil lead wires sealed 
in the ends of the bulb are attached to the filament. 
The seals are covered with a metal end cap, and 
flexible 
the electrical connections 


provided for 
Table I 


six-inch nickel leads are 


making gives 
data on various lamps 

The starting characteristics of quartz infrared 
lamps are similar to those of other filament lamps. 
In-rush current is several times operating current. 
Circuit breakers and other equipments that are 
rated for use with incandescent lamps are usually 
satisfactory. However, in those special cases where 
the in-rush current is a problem it can be reduced 
by placing a “thermister” in series with the lamp. 
When the lamps are operated on a typical cireuit 
the current decreases to its normal value in ap- 
proximately one-third second for the 500- and 1000 
watt lamps and about one-half second for the 2500 
and 5000-watt lamps. In some special applications 
the lamps have been operated on constant current 
circuits; under these conditions they reach normal 
wattage in approximately two seconds 

The radiant energy from quartz infrared lamps 
is very nearly the same as that from other infrared 
lamps, since the color temperature of the filament 
is nearly the same. However, the quartz lamps 
radiate a portion of their energy beyond five 
This is energy that has been absorbed by 
The amount of 


microns 
the quartz bulb and re-radiated 
this energy is less for clear quartz lamps since less 
energy is absorbed. The luminous efficiency of 
quartz infrared lamps is essentially the same as 
that for other infrared lamps (approximately 8 
lumens per watt). 


Translucent quartz tends to diffuse the energy, 


TABLE I — Data on Quartz Infrared Lamps. 


Circuit Approx Max. Overall Approx 
Watts Voltage Bulb 0.0 Filament Length Lighted Length 
500 115-125 %” C8 aii” 5” 
1000 230.250 %” C8 1343” 10” 
1000** 23 0 C8 1143” 10” 
2500 460 ) %” c-8 2813” 25” 
2500 if %” 25” 
5000 920-1000 5343" 50" 
920-1000 %” C-8 5313” 50” 


*Lamps are designed for horizontal burning 
**For intermittent burning only 
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Base Approx. Color Bulb 
Type Life® Temp Type 
6 inch In excess of 2400°K Translucent 
flexible leads 5000 hours quartz 
6-inch In excess of 2400°K Translucent 
flexible leads 5000 hours quarts 
6-inel In excess of 2400°K Clear 
flexible leads 5900 hours quartz 
6-inch In excess of 2400°K Translucent 
flexible leads 5000 hours quartz 
6-inch In excess of 2400°K Clear 
flexible leads 5000 hours quarts 
6-inch In excess of 2400°K Translucent 
flexible leads 5000 hours quartz 
6-inch In excess of 2400°K Clear 


flexible leads 5000 hours 


quartz 


and seal temperature must not exceed 650°F. 
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which in effect makes the source size approximately 
equal to the tube diameter. In those applications 
where accurate focusing of the energy is required, 
clear quartz is desirable since the source then is, 
in effect, the small-diameter filament. 

In some applications where the lamps are oper- 
uted close together and at very high loading (watts 
per inch), translucent lamps become hot enough to 
exceed the softening point of quartz (approximate- 
ly 3000°F This is partly due to the absorption 
of some radiant energy by the translucent quartz. 
Since clear quartz absorbs less energy, these lamps 
can be operated under much more severe conditions 


before the quartz will soften. 


Equipment 


Since the physical shape of the quartz infrared 
lamp is considerably different from that of other 
infrared lamps, entirely new reflectors and holders 
have been developed. The very high concentration 
of energy and the 650°F seal temperature limita- 
tion have made it necessary that reflectors and 
holders be well engineered in order to provide 
satisfactory performance. 

The seal temperature limitation makes it neces- 
sary in many applications to design equipment 
where the ends of the lamp are outside the oven. 
In some cases, where extremely high ambient tem- 
peratures or high concentrations of energy are 
required, some method of forced air cooling of the 
lamp seals is used. 

Since the source is very concentrated (100 watts 
per inch of lighted length) the reflecting surfaces 
have to withstand fairly high temperatures. Pol- 
ished aluminum surfaces have worked out well in 
many cases. Research is now being conducted on 
gold and other metal surfaces for this application. 

Several types of holders and reflectors have been 
developed for quartz infrared lamps. For many 
applications users are making special reflectors 
and holders to meet their specific requirements. 
In some cases the one-inch of non-radiating length 
at the end of most lamps has been used to support 
the lamp. When this is supported in an electrically 
insulated holder, these light-weight lamps can be 


kept securely in place by the flexible leads which 


are connected to terminals. 


Applications 

Applications of quartz infrared lamps to date 
ean be divided into four groups: (1) where high 
concentrations of radiant energy are required, (2) 
where a small size unit is desirable or required, 
(3) where there is a possibility of thermal shock to 
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Quartz Infrared Lamps 


the lamp caused by moisture dropping on the bulb, 
and (4 
band is required. 


where energy concentrated into a narrow 


High Concentrations 


The higher concentrations of energy which 
quartz infrared lamps can provide is the chief 
factor which should greatly expand radiant heat- 
ing applications. Product temperatures far greater 
than those previously obtainable can now be easily 
achieved. One of the largest applications to date 
has been in aireraft research. Banks of lamps have 
been used to provide very high concentrations of 
energy on aircraft surfaces in order to simulate the 
skin temperature rise which they attain in super- 
sonic flight. At speeds somewhere beyond 10 times 
the speed of sound, temperatures reached on the 
surface of aircraft due to air friction are estimated 
to be high enough to melt any presently-known 
materials. 

In order to attain the extremely high concentra- 
tions of energy necessary for the above application 
quartz infrared lamps are very closely spaced, 
often as close as half-inch centers. For maximum 
concentrations two banks of lamps are used. One 
is placed behind the other with the filaments of the 
lamps in the rear bank positioned between the 
lamps in the front row. The lamps in these banks 
are usually operated for short periods (1-5 see- 
onds) at double-rated voltage (approximately 
triple wattage). 

In order to further increase the rate of tempera- 
ture rise, the test surfaces are usually blackened 
to increase their absorption. Also, in these very 
high concentration applications it is necessary to 
use clear quartz since the translucent quartz ab- 
sorbs more energy and in this application has 
actually softened in some cases. 

Since the lamps come up to full output almost 
instantaneously, the test sample can be placed in 
front of the lamp bank and measurements started 
as soon as the lamps are turned on. This is a big 
advantage, since a source that had appreciable 
thermal lag would require thermal barriers be- 
tween the test sample and the source. Under these 
conditions the source would have to come up to 
temperature, then the barrier would have to be 
removed and measurement could be commenced. 

More recent applications of this type use 2500- 
and 5000-watt quartz lamps. Since these are longer 
they minimize the non-radiating area in the bank 
and thereby permit higher and more uniform 
energy concentrations. One research organization 
is considering operation of the 50-inch lamp on a 
2300-volt line for about five seconds. 
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The ice cube held on the lighted 


Figure 3. 
lamp demonstrates its ability to withstand 
thermal shock. 


Fig. 4 shows a more elaborate installation using 
1000-watt clear quartz lamps. This device can be 
adjusted for various aerodynamic contours. Other 
installations have been made in altitude test cham- 
bers. The 1000-watt clear quartz infrared lamps 
are designed for intermittent burning only. In 
order to decrease the overall length of the lamp 
for increased energy concentration, these lamps 
do not have the inch of non-lighted length between 
the filament and the seal. The other quartz infra- 
red lamps have the l-inch non-lighted length in 
order to provide a high temperature difference be- 
tween the filament and the seal. This permits the 
lamps to operate in higher ambient temperatures 
and still not exceed the 650F seal temperature 
limitation. 

Quartz infrared lamps are also being used to set 
some types of ink. High concentrations of energy 
are required for these applications since high press 
speeds are involved. The lamps are also receiving 
considerable interest from the textile industry. By 
adding radiant energy sources to their present dry- 
ing facilities they are able to increase production 
Since most fabrics are less than 48 inches wide, 
the construction of these installations has in some 
instances been simplified by the use of the 5000- 
watt, 50-inch lighted length lamps. In some in- 
stances where available, these lamps have been 
operated at 575 volts. At this voltage the lamps 
operate at approximately 2400-watts. 


Smaller Size 
Since these lamps are small in diameter they 
find application in many places where other lamps 
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Figure 4. The units in this installation using clear quartz 1000-watt 
lamps can be adjusted to fit various aerodynamic contours. 


cannot physically fit. In many instances the size 
of the oven itself is reduced. An example of this 
is the portable shrink fit oven shown in Figs. 5 and 
6 which contains twelve 1000-watt quartz infrared 
lamps. This unit has twice the usable space for the 
same outside dimensions as an older unit using 
reflector-type infrared lamps. 

The small unit shown in Fig. 7 is used to expand 
pinion gears before they are placed on the arma- 
ture shafts of the traction motors of Diesel-electric 
locomotives. A test in one railroad maintenance 
shop showed a 325°F rise in 23 minutes using this 
unit compared to only a 170°F rise in the same 
length of time using their present methods. At 
325°F the maximum temperature variation on the 


pinion is only 12°F. 


Figure 5. This oven is used to expand bearings before 
they are placed on shafts. Twelve compact 1000-watt 
quartz infrared lamps are used. 
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Figure 6. The portability is shown in the external view. 
Six switches are provided to control the amount of 
energy in the oven. The perforated metal openings 


provide cooling for the ends of the lamps. 


Figure 7. A small oven containing eight 500-watt quartz 
infrared lamps is shown being used to heat a pinion 
gear prior to its insertion on an armature shaft. 


The long tubular shape of these lamps also makes 
the designing of installations having very uniform 
energy distribution easier. Uniformity is usually 
important; however, in some applications where 


the product is a poor conductor of heat it is essen- 
tial. One example of this is the heating of plastic 
sheets. 


Thermal Shock 


Since the quartz bulb has an extremely low co- 
efficient of thermal expansion (about 1/29 that of 
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ordinary lime glass), these lamps are practically 
impervious to thermal shock. For this reason they 
are being used extensively in food warming devices 
where splattering grease or moisture might break 
the other types of infrared lamps. 

The quartz infrared lamps will undoubtedly be 
used in paint baking applications, even though the 
energy concentrations provided by other types of 
lamps are adequate. Since the quartz lamps are 
not subject to thermal shock and are less apt to be 
broken mechanically, the hazard of exposed lamp 
filaments in these applications is greatly reduced. 

There are many other applications where a 
source with this characteristic is required. 


| 


Figure 8. This is an interior view of an office type copy- 

ing machine which uses a quartz infrared lamp in an 

elliptical reflector to provide a very high concentration 
of energy. 


Figure 9. The controls and physical appearance of the 

office type copying machine are shown in this view. 

The material to be copied and a temperature sensitive 

paper are inserted in the top slot; a belt carries them 

past the lamp, and a copy and the original come out 
the bottom slot in about four seconds. 
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Concentrated Band 

Another type of application for which these 
lamps are particularly well suited is one requiring 
When these tubu- 


lar sources are located at one focus of an elliptical 


a concentrated band of energy. 


reflector they produce very concentrated heating 
of products located at the other focus. This prin- 
ciple has been used previously with other types of 
infrared lamps, but since better control and higher 
temperatures can be obtained with this new tubu- 
lar source these applications will be substantially 
increased. 

Figs. 8 and 9 show inside and outside views of a 
new office type copying machine that uses this 
principle. A temperature sensitive paper that 
turns dark when heated is used in this device. A 
sheet of this paper is placed over the piece to be 
copied and they are carried on a belt past the 
secondary focus of the elliptical reflector The 
darker areas of the original absorb more of the 
radiant energy that the light areas, locally heating 
the temperature sensitive paper, and thereby re- 
producing the original all in about four seconds 
The spe ed of the belt can be controlled for various 
types of originals. The lamp used in this machine 
has several special construction features to meet 
the requirements of this application. 

The unique advantages of this new type source 
have filled a long-felt need in the infrared field. 
The applications shown are only an indication of 
the tremendous potential of this device. These uses 
will undoubtedly be multiplied many times as the 
capabilities of these lamps are more fully realized 
and utilized. Certainly this new tool for heating, 
drying, and baking introduces a new era in the 


rapidly-expanding infrared application field. 


DISCUSSION 


Ina J. Barrer:* From the standpoint of the oven manu 
facturer the quartz lamp presents both advantages a1 d 
problems. With the previously available lamps, energy 
input concentrations of 22.5 watts per square inch have 
been theoretically possible, but for reasons of mech inieal 
practica lity it has seldom been feasible to exceed ll or 
12 in pro luction service. Similarly, the t rrific concentra- 


square inch mentioned in the 


ial standpoint. It 


ms of 1000 watts per 


paper are not practical from a commeré 


ippears, however, that flat bank meentrations of 40 


} 


watts per square inch ean be maintained for practical 


periods of time and in practical equipment. If two units 


opposed, in normal efficiency ranges 


if such output were 


1 black metal panel should be expected to reach an ulti 
*Vice-President. The Fostoria Pressed Steel Corp., Fostoria, Ohio 
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mate temperature of 1600F, Perhaps of equal importance, 
a piece of 22 gauge metal, for example, could be brought 
Where 


the lamps ean be disposed cylindrically around the prod- 


from room temperature to 400F in five seconds! 
uct, this might be further cut to two or three seconds! 


The venetian blind industry to mention one — might 
be interested in such short cycles. 

These 
created 


should prove very effective for slashers, tenter frames, 


higher rates and temperatures have already 


considerable interest in the textile field and 
wool earbonizers and all general cloth drying. Also, they 
should 


porcelain enamel and such ceramic processing 4s comes 


present speed and control advantages in firing 


inder the 1600F range. 
While the quartz lamp may be satisfactorily controlled 
devices such 


through the use of intermittent as percent 


ige timers, its one distinguishing feature as compared to 
heating sources is its instant 


The high 
lamp is designed to work make 


ill other tubular type 


response to voltage interruption or \ iriation. 
temperatures at which the 
ng products from 


s property very valuable in protect 


image in case of shut-lown. Particu irly n the ease of 
iper, cloth or other flammable material, it will permit 
sufe processing at much higher rates than possible with 
sourees of greater mass, and the companion property of 
equiring no preheat time is of importance In many appli 
cations, 
On the disadvantage side, there are some problems in 


providing equipment, especially reflectors, which will 


vithstand the high temperatures. The surface tempera 


ture of the lamps at full voltage is above 1000P, ind on 


close centers, the reflecters are quite near the lamps. 


Research has found one or two suitable materials, how 
ever, and high tmperature equipment should not be long 
in coming on the market. Quartz has little transmission 
f radiation beyond 5 microns, which means that the 
source must be operated at about 1300F or over to have 
a major part of its generated heat radiate through the 
walls of the tube. 
radiated from the source is absorbed by the tube, and 


felow this level, most of the energy 


thence dissipated as convection heat or radiated at wave- 
lengths corresponding to the temperature of the quartz. 
Where the lamps are operated in the “black heat” range, 
their performance is entirely that of a quartz tube heated 
At \% rated 


voltage, however, the tungsten filament is still principally 


to the same temperature by any means, 
radiating its energy, although like all radiant sources, at 
a lower efficiency than when operated at higher tempera 
tures. 

By way of summation, I should say that the quartz 
lamp opens new avenues to market, and from a ecommer- 
cial viewpoint injects a new stimulus into the entire 
radiant heat picture. 

MorcAN CHRISTENSEN and A. G. Foore:* The authors 
wish to thank Mr. Barber for his 
paper. It is particularly gratifying to have this discussion 


discussion of their 


from someone who has had wide experience in the radiant 


heating field, 


*Authors 
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A.I.A. File No. 31/ 


INSTALLATION AT PENN FRUIT CO., CITY LINE AVE. 
AND CONSHOHOCKEN STATE RD., PHILADELPHIA, PA. 


Lighting a Supermarket 


LIGHTING OBJECTIVE: To provide merchandising modeling effects together with high level illumi- 


nation in a self-service supermarket. 


GENERAL INFORMATION: The main floor sales area shown above measures 152 feet long by 130 
feet wide. The barrel roof ceiling construction curves from 22 feet high in the center down to 16 
feet at the longitudinal sidewalls. Colors and reflectances are as follows: 


ceiling white 80% RF 


> 

walls 
back orange 25% RF > 
side yellow 65% RF 
front glass 
floor, terrazo light gray 40% RF Zz 
counter fronts white 55% RF Sg 


| 
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Lighting a Supermarket (Continued) 


INSTALLATION: Mostly incandescent light sources were chosen for this installation to prevent the 


flatness which occurs when fluorescent light sources are used exclusively in this type of installa- 
tion. The incandescent component adds highlight and sparkle to the fruits, vegetables and other 
merchandise. 

General illumination is provided by 132 twin-assembly units suspended 40 inches below the 
ceiling and located on 14-foot by 11-foot spacings. Each twin-assembly unit consist of two 
“Lobay” intensive distribution prismatic glass reflector units (Holophane Company catalog No. 
685) mounted in a special decorative light shield (Klemm Reflector Company catalog No. KE 491) 
and equipped with 500-watt PS-40 inside frosted general service lamps. The exterior baked 
enamel finish on each of the decorative light shields was provided in one of the following five 
colors: green, light blue, purple, red and orange. The sign track which runs around the side 
and back walls is illuminated by 174 wiring channels (Metalcraft Products Company catalog 
No. C1400) located in a double lamp arrangement and positioned so that the lamps overlap to 
provide a smooth lighting effect. Each channel is equipped with one 40-watt T-12 deluxe warm 
white rapid start fluorescent lamp. Average general illumination, three months after store opened, 
measured 65 footeandles. Brightnesses are as follows: 


twin-assembly units 


at 60° 380 ft-L 

at 45° 3900 ft-L 

sides $1 ft-L 
ceiling 

between units 35 ft-L 

adjacent to units 162 ft-L 
walls 

back, orange 47 ft-L 

back, scallop 32 ft-L 

side, yellow 58 ft-L 
floor 41 ft-L 
counter fronts 50 ft-L 


Cooperating in lighting design: George E. Shoemaker, Philadelphia Electric Co., 1015 
Chestnut St., Philadelphia, Pa.; architects: Thalheimer & Weitz, 1315 Walnut 
St., Philadelphia, Pa.; electrical contractor: Ford & Morris, 327 South 20 St., 
Philadelphia, Pa.; for the Penn Fruit Co., Grant Ave. and Blue Grass Rd.: 
Angelo Aquaro, architect, and Otis Besore, engineer. 


Lighting data submitted by George T. Anderson, Jr., Philadelphia Electric Co., 1015 
Chestnut St., Philadelphia, Pa., as an illustration of good lighting practice and 
to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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Of Utilization 


Foreword 


For several years it has been recog- 
nized that the method of making light- 
ing calculations for interiors has been 
in need of improvement with respect 
to accuracy and simplification. With 
such improvement as a goal, the Light- 
ing Practice Committee has 
studied the method of classifying 
rooms according to shape (room index 
or room ratio), the method of caleu- 
lating coefficients of utilization, the 
room surface reflectance combinations 
for which coefficients of utilization 
should be published, and all of the 
foregoing with respect to simplifica- 
tion of the calculations that are neces- 
sary in the field to determine the num- 
ber of luminaires required to produce 
specified illumination levels. 

After intensive study, particularly 
during the past year, the Committee is 


Design 


now in a position to make recommen- 
dations on two of the above subjects: 
(1) the method of calculating coeffi- 
cients of utilization, and (2) the room 
surface reflectance combinations for 
which coefficients of utilization should 
be published. 


ComMITTEE ON LigutinGc 
PRACTICE 

B.S. Benson, Jr., Chairman, 1954-1955 

J. R. Jones, Chairman, 1952-1954 
G. W. Clark J. A. Losh 
Kurt Franck J. J. Neidhart 
Ward Harrison (54-55) J. F. Parsons 
Neal Jacobus W. M. Potter 
J. O. Kraehenbuehl G. G. Rae 
Norman Kridel (54-55) E. H. Salter 


Calculating Coefficients of 
Utilization 

Background 

The present method of calculating 
coefficients of utilization’ is an em- 
pirical one based on tests made in the 
period from 1915 to 1920. The tests 
and the resulting method were designed 
to accommodate the luminaires of that 


Report approved by the Council of the Illumi- 
nating Engineering Society, October 8, 1953; 
Appendix approved March 10, 1955. 
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period arranged as was the prevailing 
practice. Since then, new light sources, 
control media and processes have been 
developed, and new luminaire distri- 
butions, not evaluated in the 
have become prevalent. The arrange- 
ment of luminaires and the number 
installed in a given area have also 
changed, thus influencing the average 
illumination. During the period when 
the tests were made it was a rather 
common practice to install one lumi- 
naire having a spread distribution over 
the center of the room; thus the co- 
efficient of utilization was higher than 
if additional luminaires were installed 
nearer the wall, as is now the common 
practice. Another factor introducing 
error into the system was the cosine 
error of the testing plate used in mak- 
ing the test measurements. This caused 
the readings to be several per cent 
lower than the correct value, particu- 
larly in large rooms. Thus, it is evident 
that the method has been used as the 
basis for calculating coefficients for 
luminaire types and installation ar- 
rangements not covered in the original 
In spite of these limitations, 
which were pointed out by the authors 
in their classic work, the method served 
the industry well for many years. 
However, improvements are now pos- 
sible. 

The Lighting Design Practice Com- 
mittee has studied the available meth- 
ods!:?:3.4 in order to recommend a 
method that is as accurate and as 
simple as practicable, and that may be 
used equally well for all luminaire 
types and distributions. After a thor- 
ough study of measured versus calcu- 
lated coefficients of utilization, and of 
the methods themselves, the Committee 
recommendation is presented herewith. 


tests, 


tests. 


Recommendation 


The Committee recommends to 
Council that the Society adopt the 
Zonal-Factor Interflectance Method* 
as the currently preferred method of 
calculating coefficients of utilization 
for interior luminaires. 


Calculating Coefficients of Utilization 


A report of the Committee on 
Lighting Design Practice of the 
Iluminating Engineering Society 


Room Surface Reflectances 
Background 


The original tests and the Lumen 
Method as originally developed by 
Harrison and Anderson provided data 
for a wide variety of room surface 
reflectance combinations. In the years 
that followed, an abridgement of those 
reflectance combinations became a 
common practice in publishing coeffi- 
cients of utilization. In this process, 
an average of the values for the 70 
per cent and 80 per cent ceiling pub- 
lished in the original work was used to 
obtain factors for reflectance combi- 
nations involving a 75 per cent ceiling. 
This had the effect of causing the cal- 
culated coefficients of utilization to be 
unnecessarily conservative when the 
ceiling was white. Since ceiling reflect- 
ances of slightly over 80 per cent are 
now common, it appears that such an 
abridgement is not currently justified 
and reflectances of 80 per cent should 
again be comprehended. The Commit- 
tee recommendations follow: 


Recommendation 

The Committee recommends to 
Council that coefficients of utilization 
be published for the following reflect- 
ance combinations: 


Reflectance Combinations 


Ceiling Wall Floor 
Reflectance Reflectance Reflectance 
(per cent) (per cent) (per cent) 
80 50 80 10 10 80 
70 50 80 10 10 30 
50 50 80 10 10 30 
30 50 30 10 10 30 
10 50 80 10 10 30 
0 0 0 0 0 0 


Where an abridgement of the above 
reflectances is desired, it is recom- 
mended that coefficients for industrial 
luminaires be published for the follow- 
ing reflectances : 


Reflectance Combinations 


Ceiling Wall Floor 
Reflectance Reflectance Reflectance 
(per cent) (per cent) (per cent) 
70 50 80 10 10 
50 50 30 10 10 
30 30 10 10 


*See appendix. 
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For all luminaires except those clas- 


sified as “industrial” the following 


abridgement is recommended: 


Reflectance Combinations 


Ceiling Wall Floor 
Reflectance Reflectance Reflectance 
(per cent) (per cent) (per cent) 
RO 0 10 10 
70 50 10 10 10 
50 50 10 10 10 


recommendations 


These 


are made only 


minimum 


much 


to promote as 


standardization of published data as 


practicable, and are not meant to deter 


manufacturers from publishing coeffi- 


cients for additional reflectances. 
Where utilization are 
abridged in a pub- 


lished data to omit a 30 per cent ceil- 


coeflicients of 


manufacturer’s 


ing reflectance, then an adjacent state- 


ment should be made ealling attention 
to the fact that the loss of light due 


to a 30 per cent ceiling, compared to a 


cent ceiling, is even greater 


than the loss 
50 per cent ceiling. The Com- 


50 per 


between a 70 per cent 


and a 
mittee looks with favor on the publica- 


tion of coefficients for as many re- 


flectance combinations as possible. 
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APPENDIX 


[NTERFLECTANCE 
1 he Zon il 
od of calculating coefficients of 


tion considers the ultimate disposition of 


Factor Interfleetance Meth 


utiliza 


the flux from every 10-degree zone from 


the luminaire. The flux in each 10-degree 


zone (0-10 degrees, 10-20 degrees, ete. 
that strikes the work plane directly is 
determined from zonal factors, and to 


that is added the flux that reaches the 


work plane (horizontal plane 30 inches 
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above floor) by interreflection. The ratio 
of the total flux reaching the work plane 
to the lamp lumens is the coefficient of 
utilization. 

This method was developed by assum 
ing specific symmetrical luminaire loca 
tions in a square room representing each 
room ratio. Then, for each luminaire loca 
tion in a given room size, the percentage 


of the lumens in each of the 10-degree 
zones that strike the work plane directly 
Sketch A). By 


given 


was caleulated (see 


averaging the percentages for a 
zone for all the luminaires, an average 
percentage for that zone was obtained. 
ealled 


prepared for 


zonal fae 


each 10 


Such average figures, 


tors, have been 
degree zone for rooms of room ratio 5.0 
A) through 0.6 (J) for various spacing 
arrangements. They are in no way in 
fluenced by the distribution of the lumi 
naire, but are effective for all luminaires. 
To apply the method to a specifie lumi 
naire the luminaire lumens in each zone 
zonal 


are multiplied by the appropriate 


factor. The sum of these products for a 
specific room index, when divided by the 


total 
of the 


downward (0-90 degrees) lumens 


luminaire, is the percentage of 
strike the 


quantity is the 


lumens that work 
directly. This 


Ratio. To this ratio is added the 


downward 
plane 
Direct 
expressed as a decimal) of 
reflected to the 


percentage 


luminaire lumens that are 


work plane. This reflected component 
has been determined from interflectance 
data 

The following reflected component 


curves based on the recommended room 


surface reflectances,* are made available 


to facilitate determination of the Down 


ward Reflected Component and the Up 


ward Utilization Factor (see Step-by 
Step Procedure 


reflect 


eiling reflectance of 


*Curves are not included for ceiling 


ance of 10 per cent or 


10 per cent con bination with 1) per cent 
floor reflectance There are no reflected con 
ponents when room surfaces have 0 per cent 


feet 
eflectance 


If Recomended Maximum 
Spacing-to-Mounting- 
Height Ratio above 

Work Plane is — 


For Luminaires using 
Incandescent or Mercury 
Lamps, use — 


Sketch A. The flux in any zone that 

strikes the work plane directly is equal 

to the total lumens in the zone minus 
the lumens that strike the wall. 


Work sheets are provided to facilitate 
coeffi 
The sheet including zonal multi 
selected 
sponds most closely with the spacing-to 


systematic computation of the 
cients. 
should be which 


pliers corre 


mounting-height (above the work plane) 
ratio at which the luminaires will gen 


erally be installed in practice. Low 


spacing-to-mounting-height ratios are 
applicable for narrow distribution lumi 
lumen lumi 


naires and for low output 


naires, 


Step-by-Step Procedure for 
Computing Coefficients of Utilization 


data in the heading 
entitled “Work Sheet 
Coefficients of Utiliza 


. This information can be obtained 


Enter pertinent 
of Work Sheet I 
for Computing 
tion” 
from the photometric data of the lumi 
naire. 

The steps to be followed in computing 
the coefficients of utilization for the 


luminaire are as follows: 


Totally Direct Luminaires—Step 1 only. 


Totally Indirect Luminaires—Step 2 only. 
All other Luminaires—Steps 1, 2 and 3. 
Step 1. Determine the Downward 


Coefficients as follows: 
(a) Select the proper “Work Sheet for 
Computing Direct Ratio” on the follow- 


ing basis: 


For Luminaires using 
Fluorescent Lamps, 


1.0 Work Sheet Ila Work Sheet IIf 

0.9 Work Sheet IIb 

0.8 Work Sheet Ile 

0.7 Work Sheet 
every 

0.6 Work Sheet Ile 

0.4 Work Sheet IIf case* 


*While fluorescent luminaires usually have spread-type light distributions 
ratios of approximately 1.0, 
spacing the luminaires in continuous rows or 


maximum spaciug-to-mounting-height 


output of fluorescent lamps generally requires 


with recommended 
the characteristic low light 


on otherwise much closer centers than necessary from the standpoint of lighting uniformity 


alone 


It is for this reason that Work Sheet IIf (normally for a spacing-to-mounting-height 


ratio of 0.4) is used for all fluorescent luminaires 
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b Enter the luminaire lumens for 
each 10 degree zone in appropriate col 
umn on selected work sheet and multiply 
these zonal lumens by their respective 
zonal multipliers for each value of Room 
Ratio 

¢) Total the column under each value 
Ratio. This 


luminaire lumens that strike the work 


Room Index 


of Room gives the total 


plane directly (without being reflected 
from the room surfaces to the work 
plane 

d) Divide the totals obtained in Step 
le (above) by the total luminaire lumens 
in the 0.90-degree zone. The results are 
the Direct Ratios and should he inserted 
in the appropriate spaces on Work Sheet 
I. These values are not dependent upon 
room reflectances. 

(e Determine the Downward Re 
flected Components from the appropriate 
graphs selected as follows: 


Mounted 
reflectance. 


Fig. la Ceiling Lumi 
naires 10 per cent 
(Use for all commercial type lumi 
naires that will be mounted on, re 
cessed into, or suspended within 12 
inches of the ceiling. 

Fig. Ib 


naires 


Mounted Lumi 


30 per cent floor reflectance. 


Ceiling 


Same luminaire description as for 


Fig. la. 
Fig. 2a — Suspended Luminaires 


(Use 


luminaires 


10 per cent floor reflectance. 
for all industrial type 
and those commercial type lumi 
naires suspended 12 inches or more 
below the ceiling. 

Fig. 2b — Suspended Luminaires 
30 per cent floor reflectance. (Same 
luminaire description as for Fig. 2a 
NOTE: 


reflectance should be used unless the 


Graphs for 10 per cent floor 


coefficients of utilization are specifical 

ly designated as being for 30 per cent 

floor reflectance. 
For each Direct Ratio obtained in Step 
ld, and for each value of ceiling and 
wall reflectance to be used, determine the 
Reflected 
gives the percentage of downward lumi 
reflected to the 


Downward Component. This 
naire lumens that are 
work plane by the room surfaces. These 
values should be inserted in the appro 
priate spaces on Work Sheet I. 

f Add the Direct Ratio and the 
Downward Reflected Component. This 
sum is the Downward Utilization Factor, 
the total per cent of downward lumi 
naire lumens that reach the work plane. 

(zg) Multiply the Sums (Downward 
Utilization Favtors) by the per cent of 
lamp lumens emitted downward by the 
heading of 


(obtained from 


These results are the 


luminaire 
Work Sheet I). 
Downward Coefficients and, if the lumi- 
naire is Totally Direct, are also the Co- 
efficients of Utilization. 


MAY 1956 


TABLE Ia.—Upward Utilization Factors, Ceiling Mounted Luminaires, 
10 per cent Floor Reflectance. 


Ceiling 80% 
Walls 50% 30% 10% 


Room Room 
Ratio index 


J 264 .135 34 
0.8 I 50 273 220 510 
1.0 H 420 345 28 70 
125 G 498 416 60 28 
1.5 49 476 415 
2.0 EF 619 .555 500 2 
2.5 D 665 605 60 570 
1.0 Cc 695 650 96 98 
4.0 B 734 701 648 634 
5.0 4 760 732 690 662 


70% 50% | 30% 
50% 30% 10% 50% 30% 10% | 30% 10% 


166 .120 159 119 O74 050 
244 .196 219 173 134 .099 079 
103 256 .262 216 .178 23 .098 
65 314 301 256 222 138 .118 
412 133 288 256 152 .182 
482 456 333 306 168 .148 
525 485 .396 166 340 186 166 
561 .520 412 .387 .362 198 .180 
608 .569 436 .416 .387 210 .189 
637 603 446 430 225 205 


TABLE Ib.—Upward Utilization Factors, Ceiling Mounted Luminaires, 
30 per cent Floor Reflectance. 


Ceiling 80% | 70% 50% 30% 
30% 10% 50% 30% 10% 30% 10% 


Walls 50% 30% 10% 50% 


Room Room 
Ratio Index 


0.6 J 27 198 .140 .238 
0.8 I .368 .282 225 
1.0 H 52 .853 .293 388 
1.25 G 529 .430 .365 455 
1.5 F 990 500 432 510 
2.0 676 30 580 
2.5 D 735 661 600 630 
3.0 Cc 777 715 660 665 
1.0 B 835 .785 731 712 
0 \ 872 830 782 742 


Step 2. Determine the Upward 
Coeflicient as follows: 
a) For Suspended Luminaires: 
i. On Work Sheet III (“Work Sheet 
for Computing Ceiling Ratio”) enter 
the luminaire lumens for each 10 
degree zone in appropriate column 
and multiply these zonal lumens by 
their respective zonal multipliers for 
each value of Room Ratio (Room 
Index 
ii. Total the column under each 
value of Room Ratio. 
iii. Divide the totals obtained in 
Step 2a,ii by the total luminaire 
lumens in the 90-180 degree zone. 
These are the ceiling ratios, the per 
centages of upward luminaire lumens 
that strike the ceiling directly, and 
should be inserted in the appropriate 
column on Work Sheet I. 
iv. Determine the Upward Utiliza 
tion Factors from the appropriate 
graphs selected as follows: 
Fig. 3a Suspended Luminaires — 
10 per cent floor reflectance. 
Fig. 3b 
30 per cent floor reflectance. 
Nore: Graphs for 10 per cent floor 
reflectance should be used unless the 


Suspended Luminaires — 


coefficients of utilization are specifical 

ly designated as being for 30 per cent 

floor reflectance. 

For each Ceiling Ratio obtained in 
Step 2a,iii, and for each value of ceiling 
and wall reflectance to be used, deter- 
mine the upward utilization factor. This 
is the percentage of upward luminaire 
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170 .126 165 125 O85 O85 .060 
.248 200 225 .180 140 110 .090 
310 270 .225 .185 135 
376 .320 320 270 .235 150 .130 
430 .375 .300 270 165 .145 
460 190 350 120 190 170 
570 .518 420 205 .190 
610 560 445 410 .385 225 205 
665 .620 A7T5 425 240 .220 
.662 | .490 .470 .450 250 .230 


lumens that are reflected to the work 
plane by the upper walls and ceiling and 
by interreflection from all room surfaces. 
These values should be inserted in the 
appropriate spaces on Work Sheet I. 
v. Multiply each upward utilization 
factor by the per cent of lamp 
lumens emitted upward by the lumi- 
naires (obtained from heading of 
Work Sheet I). These results are the 
upward coefficients and, if the lumi 
naire is Totally Indirect, are also 
the Coefficients of Utilization. 
b) For Ceiling Mounted Luminaires: 
i. For ceiling mounted luminaires, 
steps similar to Step 2a,i,ii,iii and 
iv (above) are omitted and the up 
ward utilization factors obtained 
directly from Table Ia (10 per cent 
floor reflectance) or Table Ib (30 
per cent floor reflectance). Enter the 
values of upward utilization factors 
in the appropriate spaces on Work 
Sheet I. 
ii. Multiply each upward utilization 
factor by the per cent of lamp lu- 
ments emitted upward by the lumi 
naire (obtained from heading -of 
Work Sheet I). These results are the 
Upward Coefficients. 
Step 3. 

Add the Downward Coefficient (Step 
lg) and the Upward Coefficients (Step 
2a,v or 2b,ii) for each value of room 
ratio and ceiling and wall reflectance. 
The results are the Coefficients of Utili- 
zation for a luminaire that emits both 
upward and downward light. 
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WORK SHEET FOR COMPUTING 


TOTAL RATED LAMP LUMENS = 
0*- 90° LUMENS. 

90°- 180° LUMENS 


FLOOR REFLECTANCE | FLoor REFLECTANCE 
CEILING REFLECTANCE - | CEILING REFLECTANCE 
ROOM ROOM FOR }———— 
DOWN 50% WALLS 30% WALLS | I10% WALLS | 50% WALLS | 30% WALLS | 10% WALLS 
COLUMNS!) Down; uP | DOWN uP | UP | DowN | uP | DowN| UP | DOWwN| UP 
| OR 
DAC 
06 
SUM 
oc 
_ — + _ + + +— + + _ 
oR 
DRC 
os 
SUM 
| oR 
SUM 
a = 4 4 4 4 4 
OR 
2s 3 
SUM 
oc 
is 
SUM 
oc 
+ + — + + + + + 4 
OR 
DRC 
| 2.0 
SUM 
oc 
OR T 
DRC 
25 
SUM 
OR 
30 
SUM 
OR 
DRC 
40 
| SUM 
oc 1 
OR 
ORC | | 
5.0 A 
SUM | | 
oc 
OR ~ DIRECT RATIO, THE PERCENT (EXPRESSED AS A DECIMAL) OF 0° TO 90° LUMINAIRE LUMENS THAT STRIKE THE WORK 
DRC - DOWNWARD REFLECTED COMPONENT, THE PERCENT ‘EXPRESSED AS A DECIMAL) OF O° TO 90° LUMINAIRE LUMENS THAT 
DC - DOWNWARD COEFFICIENT, (OR + DRC) (0* TO 90° LUMINAIRE LUMENS= LAMP LUMENS) 
VUF = UPWARD UTILIZATION FACTOR, THE PERCENT ‘EXPRESSED AS A DECIMAL) OF 90° TO 180° LUMINAIRE LUMENS THAT 
UC + UPWARD COEF FICIENT, ‘(UUF) (90° TO 180° LUMINAIRE LUMENS =LAMP LUMENS), 
CU COEFFICIENT OF UTILIZATION, +UC. 
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WORK SHEET I! 


COEFFICIENTS OF UTILIZATION 
0*-90*° LUMENS+TOTAL RATED LAMP LUMENS 
90°-18O0° LUMENS=+TOTAL RATED LAMP LUMENS. 
RECOMMENDED MAXIMUM SPACING-TO-MOUNTING-HEIGHT 
RATIO 
7 T 
FLOOR REFLECTANCE FLOOR REFLECTANCE 
CEILING REFLECTANCE ae CEILING REFLECTANCE 
+ FOR CEILING 
50% WALLS | 30% WALLS 10% WALLS 50% WALLS | 30% WALLS | 10% WALLS | uP 
DOWN uP | DOWN uP DOWN] UP DOWN| UP | DOWN] UP | pown| up | COLUMNS 
4 + + ; 
UUF 
| | | | ue | 
Dc 
cu 
—$—$S + T T T 
| UUF 
| uc | 
| 
| oc 
| cu 
UUF 
uc 
| } | | | 
pc 
cu 
| | | UUF | 
—— — 
| 
pc 
cu 
UUF 
| | | | uc 
pc 
+ | cu 
2 | UUF 
| | | | uc 
| oc 
= | | cu 
| if 
UUF 
| uc 
| | Dc 
| | 
- | cu 
| | UUF 
| — — — 
uc 
oc 
cu 
| | 
= | 
| uc 
| | oc 
cu 
UUF 
uc 
pc 
| cu 


PLANE DIRECTLY. 


ARE REFLECTED FROM THE ROOM SURFACES TO THE WORK PLANE. 


ARE REFLECTED BY THE ROOM SURFACES TO THE WORK PLANE. 
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Figure la. Downward Reflected Component, Ceiling Mounted Luminaires. 
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Figure la. Downward Reflected Component, Ceiling Mounted Luminaires. 
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Figure la. Downward Reflected Component, Ceiling Mounted Luminaires. 
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Figure la. Downward Reflected Component, Ceiling Mounted Luminaires. 
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Figure lb. Downward Reflected Component, Ceiling Mounted Luminaires. 
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Figure lb. Downward Reflected Component, Ceiling Mounted Luminaires. 
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Figure lb. Downward Reflected Component, Ceiling Mounted Luminaires. 
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Figure 2a. Downward Reflected Component, Suspended Luminaires. 
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Figure 2a. Downward Reflected Component, Suspended Luminaires. 
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Figure 2a. Downward Reflected Component, Suspended Luminaires. 
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Figure 2a. Downward Reflected Component, Suspended Luminaires. 
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Figure 2b. Downward Reflected Component, Suspended Luminaires. 
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Figure 2b. Downward Reflected Component, Suspended Luminaires. 
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Figure 2b. Downward Reflected Component, Suspended Luminaires. a 
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Figure 3a. Upward Utilization Factor, Suspended Luminaires. 
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Figure 3a. Upward Utilization Factor, Suspended Luminaires. 
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Figure 3a. Upward Utilization Factor, Suspended Luminaires. 
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Figure 3a. Upward Utilization Factor, Suspended Luminaires. 
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Figure 3b. Upward Utilization Factor, Suspended Luminaires. 
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Figure $b. Upward Utilization Factor, Suspended Luminaires 
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Here and There 
With |.E.S. Members 


COLNE offered the 
Cleveland Seetion, LES... consisted of 
six evening classes starting 
belruary 7 (eee page 245A, March 

Registration for the course was 
“Stunding at the back in phote are 
left ter wight: it. Ale Kk. WwW 
elas 5. Mitehell: G. Warner 
Section Chairman: Puteam, and 
W. Kell. Me. Morris, Me. Kolb and 
Ahe were in charge of the 
which were held at the audi 
torium of the new Electrical Building 


at Case Institute of Technolog» 


SPRING. Conference of the lowa Seetion, LES. was he'd 
in lowa City, March 16. la photo at left are. te back 
row: Midwestern Regional V-P J. Chambers, KR. 
Holeombe, Charles Voung, Charles Stone, Jim tiall, 

and front row: Seetion Chair 


man Lee Widigen and W. Barnhizer, In photo at 


TRELECAS] lighting News of Curre 


DINNER meeting of the Connecticut 
Section, on Mareh 15 at Old 
Lyme, Conn.. preeeded inspection 
of the Connecticut State Highway De 
partment’s highway lighting test <trip. 
At the meeting were: left to right, 
Robert Chase, Program Chairman: 
J. Gas, Street) and Highways 
Lighting Chairman: George A. Nagel. 
Associate Lngineer, State Highways 
partment: Merritt Horner, hair 
man of the Seetion; Robert Babeock. 


Sectron Seeretars,. 


right are the winners of the Section’. contest for My 
Most Interesting Lighting Job, left te right: John Sever- 
ance, second place tie; R. C. Holeombe, contest chairman; 
Mere. Mary Stafford, first prize; and Walter Greve, second 
place tie, CSee winners of some other Sections contests 


for MMILJ on page LOA.) 
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LIGHTING NEWS OF CURRENT INTEREST 


Council Travels South for April Meeting — 
Summary of Action Taken 


COUNCIL, meeting at Birmingham, takes a recess on the patio, 
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Some Section Winners 
MMIL] Contest 


SOUL CALIFORNIA 

My Most luteresting ighting Job Con 
test was held March 7. Winners. from 
left te right in the order in which thes 
placed: Bill Jones: second. Ben 
runners-up. Phil Martin 


‘ J. Shirles and Ss 


GEORGIA SECTION. Contest winners were determined 
at the March 19 meeting of the Seetion. Left te right 
are Hlugh Sausses. second prize for his bank lighting 
job: Nina Fave Bonner, third prize for residence 
lighting: Mee. Mary Bash. fiest place for lighted garden 


entes: and. at cight. Contest Chairman Hert Trapani 


AST 


St. SECTION, Five 
in contest are, Lote Carl 
Wettig, first) prizes Hank Poehling: 
Sam Keizman, second prizes Roger 
KRenkel: Bleish and Norman 
Rath, paired as enters winning third 
prize, The Mareh 15S meeting was 


attended by OF members and guests. 


ARIZONA SECTION. First prize winner James Ro Wil 
liams receives congratulations from judges for his enters 
on the ofhee and display area at Rudolph’< Chevrolet. 
te Me. Williams: W. OP. Reilly: Past President 
Prof. bverett Vo Strong: and Paul Young. Contest was 


held at the Seetion’s March meeting 


| i N 
‘ 


Southern Regional Conference in Birmingham 
Host to Three |.E.S. Meetings 


CU 


160) 


KEYNOTE addres« at opening session wae given be b. baster, View President 
Kegional J. Mitehell 


Alabama Power Co 
President BR. Hartenstein 


seated. from left te right, are 
and General Conference Chairman Joe Pretty 


LTELECAST—I 


fs t t yt t b 
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4 
son Hot 
\ 
ay 2950 
a 


Alabama Section 


Conterence SOME 
Hl. Britten, Chair 


monoof the Papers and Program Committee, Mee. the 


was given by the 
belt to right are: F. 


Hartenstein and LBS. President Hartenstein 


wititt 


Yankees (ugh) were formally reconstructed as Southerners dur 


ing « ceremony at Friday luncheon, Reconstructed rebels were given certificates 
Wes MeCormick, Ruby 
Favlor, Kirk Reid, Marshall Waterman, KR. F. 
Hartenstein and C. E. Ellis. 


and Confederate fags to prove it. Left to right they are 
dford, ‘ . ! 


Crouch, George J 
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show at the Birmingham Counters Club. 


Ladies 


10 visiting ladies attended luncheon and a fashion 


They later toured 


entertainment program was under the 
direction of Edith Hiteheock, Alabama Power Co. 


PRANUTS were passed by two South 
ern belles, at the cocktail party. One 
lovely model ix shown here with Cecil 


Cannon and Joe Prettvjohn. 


Memo to Members 
of the Southern Region 


Boston, } 


te 
| 
| 
we 
» 
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To receive pe ak performance from fluorescent ti shting it is most essential that the bal- 
last... the heart of a fluorescent: fixture mateh preeisely the electrical require- 
ments of the lamp it has been designed to operate Dhie fiioreseent lamp ballast should 
have endurance to supply years of quiet, trouble-free service and it must provide 


economy of Operation, 


ADVANCE fluorescent lamp ballasts are svnonyvmous with Efficiency, Endurance, 
omy. ADVANCE ballasts are the result of extensive envineering, research and preety 
sion manufacturing methods, enabling us to produce in Volume the most comple te bine 
of fluorescent lang ballasts in the world . andl back each ballast with a two-vear 
puarantes Whether you manufacture. speeaty, install or maintain fluorescent lighting 
make ADVANCE vour Silent Partner and be assured of the most eflieient, longest last- 


The Meant of the Lighting Industry 


TRANSFORMER CO. 


2950 Ne Western Ave Chicage 16. ilineis 


MAY 1956 


— 
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Recommended for LOW MOUNTING HEIGHTS 


HOLOPHANE REFLECTORS 
with MERCURY LAMPS 


Holophane | Unit 635-AL 


* Deep-Shielded Glareless tlumination 
* High Output from Long Life Sources 


* Low Operating and Maintenance Costs 


Holophane research has perfected an entirely new and 
practical approach for illuminating industrial interiors 
with low mounting heights. The new unit, 635-AL, de- 
signed for mercury vapor lamps has proved highly effi- 
cient in a wide range of low bay applications. In some 
of these, the ceiling is as low as 12 feet above the floor, 
9 feet above the work plane . . . The unit consists of a 
metal-covered prismatic glass reflector assembly and 
ventilated socket housing. Its outstanding features are 
deep shielding and high outputs in useful lumen zones 
The open bottom assures easy maintenance and simple 
lamp replacement... Write for complete engineering 


data; no obligation. 


HOLOPHANE COMPANY, INC. 
Lighting Authorities Since 1898 
442 Madison Ave., New York 17, N.Y 
THE HOLOPHANE CO, LTD., THE QUEENSWAY, TORONTO 14. ONTARIO 


7 
lowBay 
for Better Lighting Be Speci 
4A 


4 
HAKD AT TE am... Southern Kegion’s Local Director €. Crouch was speaker at 


Activities Committees met with Regional V-P J.D. Mitehel!. bridas luncheon. discussing the technical and research 


President and Regional Activities Com activities of Mer. Crouch will be a speaker at all 


mittee Chairman Kirk Reid the Regional Conferences this 


CONTESTANTS in’ Contest. left) te right: Jame. JUDGES Contest -tudsing entries. left te 
Stansell, Tennessee Valles Seetion: Louie No Goodman. New right: €. Technical Director: Marshall S 
Orleans Section. First Prize winner: DOG. Hallmark, Alabama Waterman, View President Vault (ratin 
Section: Mex. Mars Bush. Georgia Section, Third Prise: James Chairman of the President 
J. Cardo. Var-Heel Section, Second Prize and James b. Bleteher RBedford. bditer of and €. W. WeCormick 
Mid-South Chapter Northen toca Regional View President 


‘ 

| 

‘ 

> 

‘ 
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— 
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Thursday, April 


Priday, April 6, 1956 


Lbs. SOOTHE ANNIVERSARY meeting of the Tar Heel Section was held April 2, 
with President KR. FB. Hartenstein as special guest of honor. Left to right are: 


Mr. Hartenstein: Cov Jordan, Section Chairman; and Mes. Hartenstein. 


lowa Section Celebrates 
LES. 50th Anniversary 


Modern School Lighting — Topic 
Of Arizona Section Course 


April 20 Afternoon 


Chapt: 


April 20 hvening 


Sar 
nted bef thers 
er & Technical Program of 
fie ‘ ‘ The mayor of low (it lowa was 
ceting of the tion, 
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a to ‘ School Light Godemar 
I're \ rona Pu ‘ nix 
Low At 
Design Funda Vhit 
The mothe southiw ter nal ¢ nierer at kort Lecture Rooms, Classrooms, Library a 
ng Roomsa—J. trial 
Worth, Texas, April 8-10, will appear in the June issue of TE unt, Phoonis 
lirafting K K ¢ 
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The 


Now in eye-rest green 


to bring you new dimension in lighting design 


Topay: color makes the headline 
news in lighting design! And this new 
version of the famous Scott all-lumi- 
nous fixture by Sylvania—with Eye 
Rest 
all-plastic shielding 
ing new dimension of color to the 


Green color blended into its 
adds the excit- 


traditional dimensions of quality and 


quantity of lighting. 
Visualize the wide new range of 


THE SCOTT IN WHITE PLASTIC 
Headliner of this famous Sylvania fixture line, 
has extremely high 89.8% illumination efficiency. 


creative design possibilities opened up 
to you! Eye-Rest Green is a cool, com 
fortable color; suggests an atmosphere 
of pleasant efficiency. It’s a delight to 
behold 

work by 


a comfortable sight-saver to 
something new and differ 
ent for you to recommend. 
The Scott in Eye-Rest Green in 
corporates all the fine features of the 


original Scott fixture —high-illumina 


LIGHTING + RADIO - 


ELECTRONICS - 


lean design, 


tion efhcency, striking], 
and one-piece molded plastic shielding 
which is light-weight and easy to re 
move for cleaning and lamp changes. 

The Seott in Eye-Rest Green pro 
vides ideal lighting for offices, libraries, 
sight-saving classrooms, close-work 
areas where comfortable lighting levels 
are to be maintained. Mail the coupon 


for complete specification data. 


SY LVA N IA ... fastest growing name in sight 


TELEVISION ATOMIC ENERGY 


r SEND COUPON FOR FREE, INFORMATIVE BOOKLETS 7 
Sylvania Electric Products Inc., Dept 

Lighting Division — Fixtures, One 44th Street, Wheeling, West Virginia 

Please send me complete information on The Scott in Eye-Heat Green 

j | Please send catalog sheeta on both versions of The Scott f 

j | Have a Sylvania lighting apecialist call on me k 

Name Title | 

j Organization Addrens i 
City Zone State 


re 
¥ 


TV Studio Lighting Discussed 
At SMPTE Convention 


April 21 Morning 


southern Colorade Chapter and the Rocky Mountain 


JOOINT meeting of the 
bebruars 6 


Section attracted LES. members and guest. at Colorade Springs, 
Phote below «hows head table. left te right: Major Charles 
Public loformation Otheer ENT Aire Force Bases Whiteell, later-Mountain 
Regional Proudfoot, Chairman, Southern Colorado Chapter: 
farlon, View Chairman, Rocks Mountain Seetion: and Robert bven. Seere 


tury, Seuthern Colorade Chapter. 


Inter-Mountain Region Groups 
Hold Joint Meeting 


New IES. Region Established 
Southern Region Divided in Two 


Southeastern Region 


South Central Region 


i f | ‘ +) 
| Mout lame 
‘ ae, 
“ 
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Architects 
Elect 


For permanence. . . quality 
beauty... PLEXIGLAS 


‘i 


ROHM & HAAS 
COMPANY 


Washington Square, Philadelphia 5, Pa 


Canadian distributor 


Rohm & Hoas Company 


Name 
Firm 
Address 
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Operation 1.E.S. 


Technical Committee Reports 
Where They Come From 
How They Develop 


Applied Solar Energy 
Subject of New Newsletter 


1.E.S. National Technical Conferences 


Continued from page 
Hey | | 
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Phe Jour Energy R tt Light f ares 
1956 September 17-21 Hotel Statler, Boston, Massachusett ting 
september Biltmore Tlotel, Athinta, Geeorgia 
{hos \u t il Yor Poronte, Ontario 
1950 September 7-11 — Hotels Fairmount and Mark Hopkit 
PRLECAST / Vien Interest 


New 
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Golden 
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HOTEL 


STATLER Conference 


BOSTON 


SEPTEMBER 17-21 
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Illuminating Engineering Society 


1860 Broadway, New York 23, N.Y. 


+) 
IES 


OF THE 


1999-06 


lo Members of 


1956 marks the 50th Anniversary of the Hluminating Engineering 
Society. A hall century igoour very first Section was chartered 

IN New The next our first technical conference 
was held IN Bostrosx. Tt is not mere coincidence then. that finds 
Us, this year, returning to our birthplace for our 5SOth Anniversary 


technieal conference 


Thi of this conference is emphasized by the ial 
excellence of the technical <« lov the historical 
loo our own ol the pl and the veur, and ol the 


mevitable appeal of New itself, 


It isa pleasure to extend the cordial invitation of the Society te 


each of vou te join us in Boston in Se ptember, 


Cordially, 


| 


Society Events October 22-26, 1956 
4ith Na afe 
ag 
September 17-21, 1956 
Hote "Statler Boston November 12-16, 1956 \ | Electrical 


‘ irers A ‘ Meeting), 
September 9-13, 19! sting Ketel, Atient 


Hilt e Hote Atlant i January 21-25, 1957 Ar 
Vine 


rica gineer 


* 


Industry Events 
February 17-20, 1957 


June 4-7, 1956 lison Elect Ar 


Sth Ar al Conver Atlant t d 


Week of June 10, 1956 ‘at sl ‘ March 11-14, 1957 


May 6-8, 1957 
June 11-15, 1956 Paves , 
New rk ¢ 


June 25-29, 1956 Am: 
Electrical Engineers 


May 7-9, 1957 Industry 


Veeting San Fra 


June 27-July 5, 1956 nternational Ele« June 24-28, 1957 Inatitute of 
‘ t M rs i eneral Meet 


I mr tee h area of ‘ tr kr 


(ier 
October 1-5, 1956 American Ineatitute of 


August 28-30, 1957 merican [natitate of 
ne ere Fa General Meeting) 


| eneral Meeting, 
hicago, Til 


October 2-4, 1958 (Canadian Fletrical Mana 
tion 12th Ar sl Meeting) October 7-11, 1957 eri Inatitute of 


Sherator \ intario etriva hngineers ie | Meeting, 


factureres 


anada 14 


October 7-12, 1956 ty of Motion P October 21-25, 1957 * 1 Safety Cous 


a & Expost 


October 22-24, 1956 American Standarde 
Ace atior Ath Annu Meeting (In conjune November 11-15, 1957 Nat al Flectrical 
M Tr ore Hotel, 


onal Conference on snufacturers Ane 


Hotel ve New York, N. ¥ Atlar City J 
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PANHANDLE CHAPTER Chairman ©. Ro We€racken. left. Amarillo. Texas, 
reecives the gavel sent as a gilt from the Bluenose Chapter, Halifax, Nova 


Seotia. Tom Hart, immediate past chairman of the Chapter, had the honor of 


presenting the gavel, in the absence of any members from Nova Seotia. 
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French 1.E.S. Schedules 
June Conference in Tours 


Panhandle Chapter Receives 
Bluenose’ Gavel 


L | 
Canada are we med t ttend 
bees nt ling he ght 
ny photogr j motion ture 
In ke ny th the tradition of 
t ‘ t Chapter reese ng i Special 
ont fs eat. the Pas 
vhting Chapt Halifax ~ The fistanes 
/ neries of re between the two grouy not permit 
hig 6 meeting t Hart mmedints 
' f ist rman of the Te eted 
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j for the Chapter 
\ punying the gift is letter 
leseribing } hor nm purt 
Having due reg 1 to the istness of 
lexas, and to the legendary prowess of 
! me ght of offer ng 
post mallet. H ever. when ‘ 
onsidered ¢ poping t? ni 
heritugy from tt ! neestors 
f i Seotuu prevailed ind 
| thie wave mide 
Ane \ tl Land of 
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Mail This Coupon Today 


for LPI's Brochure on 


Modern School Lighting 
- entitled “A Lifetime of Good 


Vision Begins in the Classroom 


Troffer 


Continuously specializing in fluorescent 
lighting since its origin. 


Distinctively advanced, exclusive and 
functional design. 


‘lhe widest range of luminaires, calculated 
to fit every school’s needs. 


Highest quality 
ease of maintenance, high efficiency. 


BEFORE vou SPECIFY... CHECK WiTH LPI 


Pioneered... 
Now Leads the Field 


that assures simple installation, 


Dept. 6A 
Highland Park, 


LIGHTING PRODUCTS INC. 


Please send me your new brochure on Modern School lighting entitled 


“A lifetime of Good Vision Begins in the Classroom 


Nome Position 


Compar y 


Address 


City lone State 


« 
Optic Ease 
j 
Educator 
N 
\ 
Zs = 
= hin Lite 3 
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Smithcraft Architectural Troffers fixtures which assure 
_ superlative lighting and clean, trim, uncluttered ceilings. 
There are no visible catches, latches, hinges, bolts or screws to 
mar the finished effect... and the wide choice of sizes and 
outstanding appearance is desired. 
However, equally important is the other half of the 
story... the exclusive “hidden” features that provide 
the unlimited versatility, high efficiency and cost-chopping economy in 
installation and maintenance. For example, Smithcraft's patented 
- Yoke-Aligner’so effectively simplifies installation that only a screwdriver 
is needed from start to finish! Developments like these are justas _ 
bP important to the architect and engineer as are Smithcraft’s outstanding 


LIGHTING DIVISION, CHELSEA $0, MASS. — 


AMERICA’S FINEST FLUORESCENT LIGHTING © 


- 0 
we 
|S 
Fe 
tel 
You'll find the whole 
story in Smitheraft’s 
“Architectural Troffers” 


LIGHTING REERESTER COURSE was a big success Tampa, co-sponsored 
by the Florida Section of Lbs. and the Lighting Department of the Tampa 


Co. Total attendance for five meetings was 


California Maintenance Engineers the Aud Student Activities 
Sponsor Electrical Industry Show ' At University of Miami 


Maintenance Contractors Hold 
Third Annual Conference 


4 


Lighting Refresher Course nts at Annual Lighting/Wiring Courses 
A Big Success in Florida Presented by CLI 
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Residence Lighting Resource List (eorge M. Stapleton | 


Available from Headquarters 


Watch for june IE 
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William G. Lynch has been named 
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School gets premium lighting 
’ at saving of $4482 
with Speed-Line 


ure Sensor bly 


tract were 


Spec 


4) ih 


Send today for Bulletin 551-L 


CONVENIENT WORKING LEVEL ASSEM- FEWER STEM HANGERS NEEDED Gorcy 
BLY —Fixtures are pre-assembled and pre ' Adjustable Stem Hangers are attached 

wired into continuous runs at floor level . also at floor level. Clamps engage wireway at 
Specially designed couplings join individual ) l any point, permitting symmetrical spacing 
fixtures to make o rigid, continuous assembly with fewer stem hangers. Result: Better ap 
No external mounting channels are needed pearance, more savings in matenals and labor 


saves cost of moterials and extra labor 


NO JUGGLING AT TOP OF LADDERS STRAIGHT, LEVEL LIGHT ROWS 
Entire run 1s raned to ceiling as a single, rigid s quickly leveled by merely turning 

unit. Garcy Stem Hangers wmply hook into Stem Hangers with finger no tool needed 
ceiling hickeys. No lock nuts, no washers are Rigid assemblies remain permaner tly strarght, 
needed no delays due to small ports without ‘snaking 


getting lost of dropped 


GARGY 


¥ 
2 
The potential savings of the Garcy \peed-/ine System were i 
ok FR wler & Ass ares, architects, whe 
pervised the job otrelighung the bau 
s THE Sc hon te ‘ mvited 
YSTEM non of the finest chool Garcy Visualiers 
oe 
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j 
GARDEN CITY PLATING & MFG. CO., Ashiond Ave., Chicoge 22, Ill. In Conodo: Gorey Co. of Canada, Lid., 191 Niegera St., Toronto 
way 1054 


1 Telescoping sec- 
tions of UNI-RACE as- 
sembled and wired 
on the floor 


2 UNI-RACE, in 24’ 
to 48° assemblies, 
can be hung trom 
ber joists, t-beams 
or stems 


3 fixtures snapped 
into place in seconds 
without tools. 


HERE’S BETTER LIGHTING AT HALF THE COST 


Model 


lhe Gibson Fixture is a completely new concept in 
commercial and industrial livhting desivn The exclusive 
shipped separately from the fixtures, provides 
straight alignment. exact fixture spacing and a fixed power 
source (receptacle) for each fixture. It banishes those pesky 
thgning problems and eliminates all electrical work on the 
fixture itself just take the units as they come from the box 
ind snap into place at any desired interval of V or 8 on 
the 
All of which adds up to a 5O-percent saving in labor and 
often more unheard of flexibility. to the user 
and ives you a better looking. higher quality job 
Model 66-2212 Dhaene ve many other advantages vou ought to know 


Drop us a line today. well vladly you complete 


FEATURES THAT DEFY COMPARISON 
@ ON-JOB POWER souRCE 


installed. receptacles in UNIT RA 


information about the remarkable new Onrinio-77 and 88 for 
commercial and tdustrial appli ations 

source tor tools and temporary 
@ NO FIXTURE STORAGE 

net be delivered until pren 

par 


into place clean and tactor 


VARIABLE SPACING 
nied in nvir 
tervals of 4.8.12 


or respaced « 
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Accident Prevention Manual for In- 
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Dr. Hennes Phelps Gage, : 
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Achievement of Lighting Standards 
for the Grading of Cotton, by rothy 


request) from 


M rheting 


nt of 


iuthor 


The Complete Book of Garden and 


Outdoor Lighting, | | 
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Slimline Lead-lag ballasts 


...for lighting economy 


Know what it costs 
to send him 
up a ladder? 


Fifty cents a round trip—maybe more. But half his 


effort may be unnecessary! It’s this simple: If you 


are using series-type ballasts in your lighting fix- 


tures and a lamp burns out, the other lamp burns 


dimly or goes out completely. The maintenance 


man has no way of knowing which lamp is de- 


fective unless he takes the time to test both. NOT 


so with Westinghouse slimline lead-lag ballasts 


when one lamp burns out, the other lamp is not 


affected. Thus, valuable maintenance time is saved 


without the possibility of wasting good lamps or 


losing light. In addition, Westinghouse slimline 


lead-lag ballasts have a new UI core design to give 


you a cooler, quicter, more ethcrent operation 


Planning a new lighting system?’ Specify 


Westinghouse slimline lead-lag ballasts for real 


lamp replacement economy 


More information?’ See your Westinghouse rep- 


resentative or write Westinghouse Electric 


Corporation, Lighting Division, Edgewater Park, 


Cleveland, Ohio. 04495 


you CAN BE SURE...1F ITS 


Westinghouse 
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it Low brightness, large area 


LUVE-TILE in the long run is the most economical illuminated 
ceiling you can buy. 


LUVE-TILE is easy to maintain—-dirt collection is much less 
rapid than with other types . . . and it will not hold insects and 
other small matter. 


LUVE-TILE is hinged, servicing of fixtures is easy. Rigid te 
handle, and light in weight, it is simple to remove and wash. 


LUVE-TILE may be assembled to suit any room and custom-made 
work is never necessary. No unsightly horizontal bars or rosettes 
are used for support 


LUVE-TILE comes in 4 shades making possible unlimited colour 
combinations. Sprinklers and air ducts are concealed and wiring 
and other work may be simply surface mounted. Also low cost 
acoustic material may be sprayed on the cavity above the tile 
tor sound prooting 


LUVE-TILE is practical and economical to use in any area, right 
down to a few square feet. It is also widely used in display 
tor special effects. 


J. A. WILSON LIGHTING & DISPLAY INC. 


632 MAIN STREET, BUFFALO 2, N.Y. PHONE MOhawk 5596 


< 
of 
can do the job so well... 
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FLYING GLASSWARE 


specifications 


meets Exaclin 


lens of extremely 
made, from Kopp engineering designs complex design being tested for dis 


tribution and intensity of itlummation 


The utmost dependability under extremely 
severe service conditions is a requirement 
of glassware for aircraft applications. Ex- 
tensive experience in the design and manu- 
facture of specialized glassware has enabled 
Kopp to develop many special designs that 
have proved more than a match for the 
exacting demands of aircraft service 

If you're confronted with a vexing In- 
dustrial glass problem, let our engineering 
department help you find the most practical 
and economical solution 


wl 


“KOPP GLASS, Inc. 


Swissvale, Pennsylvania 
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=~ 4 
< 4 
ing 


BEFORE YOU BUY ANY SCHOOL LIGHTING FIXTURE 


UNITS 
A dtyle and price lo negutrement 


all purpose 

that combines 

“st quality and 
lighting eff 

ciency at a remark 


ably low price 


Features Eastern $ 
exclusive Zone of 
Light for extra 
illumination the 
study area Com 
bines smart styling 


and an efficiency of 


% 


2 lamp — Fivorescent and Slimline , unit to the 4 lamp 


N Series above 


——— X Has an efficiency of 


82%, 


Our most popular 
school unit fea 
tures 9O% effi 


ciency 


SEND FOR THIS NEW Cit CATALOG 


Contains complete information and technical 


data. Write for your FREE copy today! 


EASTERN FIXTURE COMPANY 


170 VERNON STREET, BOSTON 20, MASS. 


q 
ENGINEERED “A” SERIES 
2 lamp — Fluorescent and Slimiine Ree 
} 
7 
be 
‘ENGINEERED “N” SERIES / - 
4 lamp — Fluorescent and Slimline | 
t 
ENGINEERED ‘‘N” series 
2 lamp — Fluorescent and Slimline 
- 
‘ 
or 
may S5A 


ed / 


/ Suuthers ast 
vin Avrach, Donald Smith 


hitter tocking., hil ligh tity 


with diffusing panels of Du Pont LUCITE 


maintain their 


Ivervthing po styl vas done to make the recently con are light in weight and Cusy to handle 


tructed Royal Castle hamburger stands truly spot fit for 
au hing Thi led for a happy blending of operating Du Pont 


clarity and beauty 
“Lucite” can be formed readily into desired 


shapes and is available in a wide range of transparent and 


and beauty 
; When it came to lighting, the selection was an obvious translucent colors 
the “Cast! ret appealing hghting both indoor Send for free. new booklet. This new 12 pay 
and out with diffusing pan f extruded “Lucit trated booklet describes all the latest property and applica 
Diffusing panels of “Luci rerylic resin transmit optt tion data on “Lucite” acrylic resin for lighting. For your 
mum rout specular glare or shadow. They ar free copy. write to du Pont de Nemours & Co. (Ine ) 
tron lurable, free from discoloration, and dimensionally Polychemicals Dept Room 285. Du Pont Building. Wil 
tuble. In latwon ny r Panel Deliwar 
. duality 
BETTER row 


i 
; 2 
— 
v 
oe 


designed for high intensity, low 


brightness illumination Through 


skillful use of diffuse Alzak double 


J 
f j 
a 


4 


parabolic reflectors. 93 1% of the total 


Y illumination output is concentrated within the Ril 


4 


ysoble 0 to 60 work zone Alzok reflectors and \ 
q 


louvers not only distribute light more efficiently but 


the ultimate in visual comfort 


Engineered for installation and maintenonce ease 
too. Ample knock-outs, continuous wiring channels 
chain-suspended single-unit center Vand louver assembly 
and diffuse Alzak with ifetime finish Enamelled parts 


Bonderite-treated for maximum protection. Write for bulletin 747 


14th Place, Les Angetes 2), 


may 1956 


| 
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ABotiteE 
FIXTURES 


for Sch Is and ' ta! ther ELECTRICAL CONTRACTORS, 
Institutions nformation WHOLESALERS, 


LIGHT & POWER COMPANIES! 


This prograr 6 sponsored by a 
these member companies of the 
industrial and Commercial Lig? 
Equipment Section of the Nat 
Electrica! Manufacturers Association 


to heip you increase your saies 


These manufacturer tand ready col 
lectively and individually to cooperate 
with you in every possible way to help 
you get the most out of this CERTIFIED 


GBF PROTECTO vil ne LIGHTING PROGRAM, Call on them! 
SHIELD Abolite ghting Division 


The Jones Metal Products © 


Amplex Corp 


ok 1956 Art Specialty 


KLM Specifications Bo 


ILM Benjamin Ele 


Mad M. Black Mf 
RLM STANDARD 


Columbia Ele 


DOME | 


Curtis t ghting, Ine 


-ompco Corp 


Day-Brite Lighting 
Eastern Ff 

Flue 

The Fr 

Fullerton Mfg. ¢ rp 
Garden City Piating & Mfg 
General t ghnting Products 
The Edwin F. Guth Co 


denline Co 


Lighting 


claswooms 
auditoriums Dec, 
corridors 
shop. \ Stan 
‘ 
! where headroom is at 
Athletic fleldy parking tots bre 
‘ i ih 
storage rooms 


JONES METAL PRODUCTS CO 


WEST LAFAYETTE. Ono 


ILLUMINATING 


Heating, Ventilating, Air Condition 
a ing Guide, 1956, ! t 
tt 
2 / Co 
~ 
] Co 
j tric & Mfg. Co 
OPEN rm. Most 
y 
; 
Holophane Co., Inc 
' The Kirlin 
l jhting Products nc 
| ntrol ¢ rp 
> Markstone Mfg. Ce 
) The Miller C 
‘ Morlite Equipment C 
rem Kleetrie Prod Neo-Ray Products, | 
j ! ) Overbagh & Ayres Mfg. Co 
Pittsburgh Reflect Co 
The Pyle Nat 
‘ Quadrangle Mfg. 
it y te ¢ rp 
The Sper Electr rf 
Sur te Mfg 
Sylvania Electric Product 
Murt Verse ( 
The Wakefie 1 
hate pusrements Vest 7 see Elect Corp 
i 
j Wheeler Refl« tor ) 
R. & W. Wiley 
ABOLITE Wiremoia Co 
$ 
wl 
SBA 


The 3 Most Important Questions 
On Your Lighting Prospect’s Mind! 


Use the FACT BOOKS for the answers! 
Then use the CERTIFICATE to clinch the sale! 


Sell more and bigyer lighting jal 


e Fact Books of Certified Lighting 
in your sales approach. They are ay o electrical contractors and others 


wherever the Certified Lighting prog operation. Use them to show your 
prospect the national standards and how his present lighting compares with 
these standards. There is a Facet Book for each type of lighting f 

other school... and factory. Use the et Books also t 


plan is certified b 


that the mstatiatie meets nator 


or lore 
; show how your 
puarantee 
puaranter 
certiheats “el final sale 


mendation is 


end for free 


right in 


ane 


Is Certified Lighting In 
Operation in Your Area? 


program operated locally under 


the pont sponsorship of all electrical 
proup If your area is listed below 
touweh with your local 


reouy 


otherwise nite The National Light 


| = 
= What will | gain by w lighting ? 
How can | be y new E 
j 
> 
if 
plan richt fandard richt for installation 
| free copies of the four FACT Books today! 
> 
\ 
\ 
i 
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j 
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NEW MEMBERS 


Ask these 

questions, too, 

when you judge 

a tlhuorescent lamp.ee 


Are its 
electrodes built 
for longest lamp life? 


ate Membera 
er 4 it 


to seat securely? D., 


Is it the correct 
type, size and color 
for the lighting 
job to be done? 


WATCH 
WESTINGHOUSE 


WHERE B14 THINGS 
ARE HAPPENING FOR YOu 


40\ SATING NGINEERING 
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how to judge a fluorescent lamp gm... point no. 


ask about TAI LO RED 
LASS 


WATCH WESTINGHOUSE 


WHERE BIG THINGS ARE HAPPENING FOR YOU 
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(Quality of gla ina Tuorescent lamp 
direct iffect imp performance. For 
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North Eqgert School, Eqgertsville, New York * Architect Duane Lyman & Assoc. * Lighting designed by E. S. Burrows 


_A Posh ey ...IN LIGHTING* 


To provide recommended levels of good quality 
illumination in a classroom with LOW CEILINGS 


Classroom shown above 
by 9 3 high. Surface 
White ceiling, 
perforated acoustic tile 80% RF; Green walls, 
cinder block — 55% RF; Natural wood trim —40% 
RF, Mottled gray, asphalt tile 25% RF; 
10% Black 
; Natural wood desk top 
60% RF 


THE BASIC FACTS 
by 27 


characteristics are as 


measures 29 


follows 


Dark green floor, asphalt tile 
chalkboard 7% RF 
50% RF; Light tan window shades 


nmendat ‘ 


| Lighting 


*Data as reported 
in the 
February 1956 


Issue of 


ILLUMINATING 
ENGINEERING 


Data submitted by Niagara, Mohawk Power Corp 
shows that SILVRAY Concentric Ring Silvered 


Bow! Units can successfully solve problems of 


LOW CEILING SCHOOL LIGHTING 


42A 


THE SOLUTION . . 
(Silvray Lighting, Inc. Cat. No. 1500S/3R, 5) using 500-w PS-40 inside 


frosted silvered- bowl lamps were suspended 24° overall, mounted 9 


Nine pendent mounted concentric ring luminaires 


on centers. Average general illumination two months after installation 


at desk top height measured 52 footcandles. 


BRIGHTNESS RESULTS 
LUMINAIRE (at 45 ) Maximum 
CEILING Maximum 130 ft-l 
FRONT WALL (between rows of luminaires) 12 ft-l 


(opposite rows of luminaires) 15 ft-t 
TRIM 10 ft-L DADO 6 ft-l 
FLOOR 4ft-l CHALKBOARD 2 ft-L 
DESK TOP 25 ft WINDOW SHADES 15 ft 


be olighting ils always 
SILVRAY LIGHTING, INC. 


AND ASSOCIATED COMPANIES 
OFFICE: RKO BLDG., RADIO CITY, NEW YORK — 


650 


Minimum 26 ft-l 
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American Standard Practice for Schoo! 
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This electrical surge test is one of the 258 tests that every G-E ballast 
receives during the manufacturing cycle. This test subjects G-E ballasts tion; assuring you of long ballast life and low lighting costs. 


to the most severe conditions they will ever encounter in actual opera- 


Flora* shows you why ... os 


Superior Quality Control of G-E Ballasts 
Helps You Save Lighting Dollars 


Light ng engineers des gners ind users onl wher the fir hed ballast s Next tume 1 spec ify equipment 
have learned to depend upon the n loaded for shipment, G-E ality cor for a fluorescent lighting installation, 
sistently high quaht f General Ele trol engineers constantly test raw 1 ake sure iget the best...specify Gen 
tric fluorescent lamp ballasts terial and ballast parts t eet rigid eral Elects juahty-controlled ballasts 
They k that t gid t ] 1 elect req t t AG.-E ballast tig tick n { 
specif t , t Sa t B t t GE } t fixture ] it t it eq pped with 
line tests 1 t teat lest } last It the ena 
light | fore packing and tt to be certain. For further informa 
tak pa G-E t t tion 

tput i ] re t t i s ! tad Ne i r 
le lighting *Mise Fluorescent Bollost G Ballast Mascot 
Copyright 19 eneral Liect mpany 


Five more reasons why 

NEDA Fi; iS RI | AST Vi 
@ EXCLUSIVE SOUND RATING SYSTEM 
@ LONGER BALLAST LIFE fQy 
@ PRECISE LAMP-MATCHED DESIGN 
@ PROVED PRODUCT LEADERSHIP 
@ COMPLETE CUSTOMER SERVICES 


Progress /s Our Most /mportant Product 


CLOSE INSPECTION of each component as- ; 
sures you of high quality bollosts, lower G N A E C T C 
lighting costs and dependable performance 


2 
a> 


St. Louis Municipal Airport Terminal Building 


Hellmuth, Yamasaki & Leinweber, Architects 
Ferris & Hamig, Electrical Engineers 
Roberts & Schaefer, Dome Consultants 


@ l1IOKW in color corrected mercury lamps, neatly con- 
cealed, produce this masterpiece of comfortable indirect 
light. Not an installation in America like it!...There are 100 
Rambusch Field Representatives. One of them is near you 


and anxious to serve. 


RAMBLISCH DESIGNERS + MANUFACTURERS 
40 WEST 13th STREET, NEW YORK 11, N.Y. 
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ART METAL ELIPTICONE LIGHT- 
Art Metal Elipticone Lighting ING creates a buying atmosphere in 


this contemporary super market 


dramatically invites sales ELIPTICONE versatility offers 


e Unawareness of light source 

e Low initial cost and maintenance 

e Color-accenting through color 
lamps 


e High-lighting displays and 
promotions 


roe ART METAL COMPANY * CLEVELAND 3, © 
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HIGH hiding power of Sheffield DG-70 plastic shield 
(on left) is contrasted with shield of regular styrene 
_ (on right), Shields have equal light transmission. 


NEW SHEFFIELD SHIELDS 


IMPROVE LIGHTING EFFICIENCY 
AND APPEARANCE OF 
FLUORESCENT FIXTURES 


Shefheld new 16,70 polystyrene hields ha hivher hiding 
on (uy le ‘ pl in reyular 
hielded trotler 


: 
\ 
‘ 
f 
We 
! 
te Me 
unit in thus be without sacrifice of ther solt, even, 
70 shields not on mane ble hivher eff ency ratings 
‘ ‘ for present fixture texper hut 
because of the px iriatye mo light tras on and hid 
ny power reate opport nes for entirely me lesipt 
are another example of Shetheld er necningy leadership in the ers 
i } i i ce i ‘ 
lf vou have not is tivated Shetheld } or are wn 
necd olar } plast extr i or writ Shetheld Plasts 
Ir Dept. 6] Shetl 1 Ma 
Pre ion / necred BR 1 ile 
. 
| 
SHEFFIELD LASTICS \ 
INC. 
SHEFFIELD, MASS 
way 1954 ‘7A 


Utility . good looks 


free McPhiiben quality! 


tion 


detail, the range of 


superiority of performance’ 


if you've a lighting problem 


schools, hospitals ndustry 


ons, pul r office buildings 


today Our 


be giad to discuss your needs 


tions Con and specify McPh 


pioneer and pacemaker n cast 


fiatures 


4) 


and 


years 


Speci 


ghting 


¢ 


rugged, maintenance 
Who else but Mec 


nence of anodized cast aluminum construc 


applications 


Phiiben packs so much in so versatile a 
line of ghting fixtures’ Who else but 
McPhilben offers the smart simplicity of 
years ahead styling, the inherent perma 


the fine attention to engineering 


the 


for hotels, 


housing, pris 


write us 


ben 
alum 


for 


) 
mcDhilben 
«ght ng 


1329 Willoughby Avenue, Brooklyn 37, N.Y 


field trained representative will 


nd applica 


num 


over 


NEW OFFICE LIGHTING 
PRACTICE MEETS 
INDUSTRY NEED 


mc Philben 


However, the office lighting 
practice will be vastly umportant to 
others who may not see ILLI 


MINATING ENGINEERING 


Construction company engineers 


nee 


Building managers and engineers 

Realty companies 

Some consulting engineers 

Many architects 

Hundreds of others responsible 

fer office lighting and improve 

ment 
Primarily through members of the 
lightiny industry will these 
learn of this sgnificant new think 
ing as the 
Ree ommended Practice O fhe 
Lighting.” 


others 


new 
for 


shown on 


NGINEER RING. 1 


MI 


NAPTING 


Illuminating 
Engineering Socicty 
/ 


ILLUMI 
NATING ENGINEERING 
|| 
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ONE FIXTURE: 


8 sq. feet 


of 


unobstructed 


illumination 


Employment Opportunities 


ASSISTANT DESIGNER WANTE 


fential fixture anu 


Hy natior h ' 


Itroadw 


1 Re 


locjety 


TWO LIGHTING SATES 
REPRESENTATIVES WANTED 


electro silv-a-king 
surf-a-lite 


i uniform luminosity over its 


entire 2 ft. 4 fit in fa free of visthle metal band 
and dark wlhand Ihe entire fixture present i smooth 
he when 


the 


ippearat “with mo visible crew or lat 


Through th ce of va is diffusing media the desired 


LIGHTING ENGINEERS 
comfort i obtained for an installation 
And wher ed with our exclusive q Poly C ube 
pe tyre on r it hieves a glowing, jewel like 
Py immce which you wall find adds to the beauty of 


SHALLOW 3)" FIXTURE mounts tiush to ceiling 
modular design tor unlimited variety of lighting 
patterns. 


Available in two and four lamp unit | | or 24” wide 


4-41 ofr ons q Poly ube poly tyrene 
louver pattern #270 low brightne ler i inel of 
Alba Gila diffuser with metal or Plast sche 


SALES ENGINEER 


tion and installation data 


( omplete pe 


ipon request 


@lectro siliv-a-king corporation 


¢ 1535 S. Paulina Street, Chie ago 8, Ht 
. ‘ Spruce and Water Sts., Reading, Pa 


DESIGNERS AND MANUFACTURERS OF THE FINEST IM LIGHTING 
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omplete hacker nd and salary de ed All Ba 2 
replies held in confidence Address Rox 2°9 
Publications (Ciffice | iminating Fer neering j 
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Our new Surf A-Lit 
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Pad 
available 
@ 
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bet I'm 
CHAMPIONS, 
the best 


NO VISIBLE TRIM 


in kurt versen’s 


This newest fixture simplifies 


HAMPI 
¢ ON FLUORESCENS an unbroken ceiling line. 


@ vo viathle trim on ce "ng 
a perfectly smooth ceiling, without 


ecial plasterit 


cally 
dramatic lighting ¢ 
maximu efficre nc 


@ haffled dow? ju 

beam models available for widest 

applicat 

@ fop or 

standard 


hottam se 


For the latest improvements in 

lighting design, always refer to 
kurt versen fixtures...they look 
better, work better, last longer. 


urt versen company 


englew od. new ersey 25 


A 


CHAMPION. LAMP WORKS 


Lynn, Massachusetts 
A pivision oF CONSOLIDATED ELECTRIC LAMP co. 


contemporary lighting 


ecatively engines ed 


US. Patent 2.456.903, 2.614.785. other pots pend 


> 
Ur yet 
| 
= 
4 
’ 
— 
é 
by 
— ble light source — 
because of kurt versen cost-reducing 
We 4 and no-frame® installation 
‘ 


50° « 14° sheet extruded for 


DISTINCTIVE i SPANGLER SIGN WORKS, Philadelphia 


VERSATILE 
=] 


E; |T 


EXTRUDED 
Acrylic Sheet 


2300's-2400's 
2'x2' BENT GLASS DIFFUSER is 


®@ Recessed or Surface Mounted 


Incandescent or Fluorescent 
@ Extra Large for Glare-Free 

Light 
® Extra Shallow—Fits into 

Limited Headroom 


® Distinctive 24” Square Size at 
Allows Hundreds of Ceiling 


GERING 


This Gerlite sheet, the largest acryl 
sheet ever extruded, measures 50° wide by 14 feet long 
and will be fabricated by Spangler Sign Works 


for a major oil Company 


This is but another example of Gering’s ability to 
extrude Gerlite acrylic sheets to meet every desired re quire- 


These low-brightness fixtures are ment in lighting and sign applications 

being used in schools, fine offices Sheets are available clear or colored, to 54” wide 

and stores. You can plan a beau to .125° thick, any practical length 

tiful ceiine arrangement with 

th / : J fi : Gerlite gives long service, is weather resistant and can be 
incandescent or fluorescen 

They painted or silk-screened with present existing paints 
x glass panel fixtures 


blend with any architectural re, 
design 


Send for Descriptive Folder 
x E| T 
ALIXCS MFG. co. 


A wide 


fluorescer 


mounted gress 4a ystom 
GERING ppooucts, inc 


work too! 


Write now for full 


information and prices! 


EXTRUDED ACRYLIC SHEET 


KENILWORTH, NO OJ 


4 
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variety of stock incandescent and 
we 
14 DIA 


A NEW HINGED DESIGN* IN 
CEILING PAN LIGHTING FIXTURES 


No other cesling pan fixture on the mar 

ket today offers all these advantages 
@ Globe hinged tor easy cleaning and relamping 
nique afety loching fitter holds in place No 


screws unsightly eatensions of trick springs 


steel protector ring guards globe against breakage 


@ Provides cetling Ulumination as well as evenly 
distributed floor lighting 


Patent pend 
shoratorie < approved 
AVANABLE IN THE FOLLOWING SIZES 
Mode Gian eter Wattag 
4 4 4 


THE PERFECLITE COMPANY 
1457 fast 40th Street, Cleveland 3, Ohie 


Please send me the Perfectte Data Sheet 56-A for complete 


Nome 121 or see your 


¢ WAUKEE ALBA 
HI-LITE 


it te 


Write for bulletin NORTUERN LIGUT 


‘ clean tvle Perlect 


path hop 


electrical whole 


saler 


fore recogquition hefore thinking, 


hetore memory. thie oue ifsetl 


with al need preference 
limitations Wis alue these first 
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New Sola rapid-start ballast 
is small, quiet, and cool 


‘Typical of the quality of the complete line of Sola 
Fluorescent Ballasts is a new twolamp design for 
1OW TTY rapid start lamps. This new ballast (Cat. No 
24.42% 
ind quietness for it 


COOL OPERATION: III. test 


only Law temperature rise re ults in excep 


provide mall .ize plus new standards of 
pecifie duty 


how copper heat rise is 


tionally cool operation for ballasts of this type and size 


SOLA 


QUIET OPERATION: [Exclusive Sola methods for 
core-and-coil assembly, case design, and compounding 
exceeding that of other 
leading ballasts designed for similar duty 


produce operational quietne 


Your area representative, listed below, will be happy 
to provide further information for you. He one of 
a nationwide sales organization maintained by Sola 


Electric Co. to provide you with prompt service 


CONSTANT VOLTAGE TRANSFORMERS for Reguiotion of Electronic and Electrical Equipment © LIGHTING TRANSFORMERS for A!! Types of Fluorescent 
ond Mercury Vapor Lomps © SOLA ELECTRIC CO., 4633 West 16th Street, Chicago 50, Illinois, Bishop 2-1414 © NEW YORK 35 103 £ 


124 TRofalgor 66464 © PHILADELPHIA: Commercial Trust Bldg 
Bigelow 43354 @ CLEVELAND 15, 1836 Euclid Ave, PRospect 146400 © 


1176 Olympic Blvd, ANgelus 9 9431 TORONTO 17, ONTARIO 


Rittenhouse 6.4988 © BOSTON: 272 Centre Street, Newton 58, Mass 
KANSAS CITY 2, MO.; 406 W. 34th St., Jeflerson 4382 © LOS ANGELES 23 
rd Drive, Mayfair 4554 © Representatives in Other Principol Cities 
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CERTIFIED 
CBM BALLASTS 


...glve you more economical 
Fluorescent Lighting 


CBM 
CERTIFIED 


because they are “Tailored to the Tube” 


Y 


Rvs ry type and size of fluorescent tubs 
has its own specific electrical require 
ment Phu to vet ideal performances 
ind lighting economy, it is essential that 
the provide precisely the electri il 


needs of the they operat 


CERTIFIED CBM BALLASTS to 
the Tubs Suilt to exacting specification 

then tested and checked by ETI mon 
ency, Certirinp CBM 


dependent ag 
SALLASI ire i de pr ndable i 


of both itistactory ind economic il 


fluorescent lighting 


Certified CBM Ballasts 


PROVIDE 
LONG BALLAST LIFE 
FULL LIGHT OUTPUT 
LONG LAMP LIFE 
TROUBLE-FREE OPERATION 


all of which contribute to easier 


econo 


nance and fluorescent lighting 


kKight of leading manuf Send for free booklet, “Why It 
CBM Poys to Use CERTIFIED CBM BALLASTS in thy, 


ture! of ball make 4 
BALLASI Participation in CBM Fluorescent Lighting Fixtures 
to any manufacturer who wishes to quality 
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ERTIFLED BALLAST MANUFACTURERS 


2116 KEITH BLOG., CLEVELAND 15, OHIO 
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AIR CONDITIONED! 


cool Mside 


more cooling 
less cleaning 


Wide open on top and bottom 
for brisk air-circulation 


Cool lan ps last longer 


Permits flexible pattern planning. You 
can form any design you wish, 


For 2, 3, or 4 lamps —@ or 8 long. 


lamps stay brighter 


Clean fixtures give more light 


lean 


RESULT greater efficiency 


less maintenance 


long-lasting beauty 


THE EDWIN F. GUTH COMPANY 5) LOUIS 3, MO. 


tate ta 


Lung 


‘ 
x 
‘ 
<a 
aiso available with Glass, Lens Bottom ~ 
Trademark 
| 


